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From: Casbon-Scheller, Angela
To: Chatfield, Ethan
Cc: Austin, Patrick; JOHNSON, JANUSZ; McAuliffe, Mary; Arnie Rosenthal; Frank, Nathan
Subject: RE: [External Email] US EPA data request - A.B. Brown Unit 2 H2SO4 Test Reports 2017 - 2019
Date: Monday, September 12, 2022 4:22:56 PM
Attachments: image001.png


ABB U2 2017 H2SO4 Report_CONSOLIDATED.pdf
ABB U2 2018 H2SO4 Report_CONSOLIDATED.pdf
ABB U2 2019 Aug H2SO4 Report_CONSOLIDATED.pdf
ABB U2 2019 Nov-Dec H2SO4 Report_CONSOLIDATED.pdf


A.B. Brown Unit 2 H2SO4 Test Reports 2017 – 2019
 
Ethan,
 
Thank you for your patience as we worked to consolidate the files into complete reports. The older
reports were originally saved with the report and appendices as individual files. Due to file size, I am
unable to send all of them at once. I tried putting them into a compressed zip folder but it was still too
large. As such, I will send them in batches and note which ones are being sent in the subject line and
at the top of the email.
 
Angie
 
 


From: Chatfield, Ethan <chatfield.ethan@epa.gov> 
Sent: Thursday, September 8, 2022 10:41 AM
To: Casbon-Scheller, Angela <Angela.Casbon-Scheller@centerpointenergy.com>
Cc: Austin, Patrick <paustin@idem.IN.gov>; JOHNSON, JANUSZ <jjohnson@idem.in.gov>; McAuliffe,
Mary <mcauliffe.mary@epa.gov>; Arnie Rosenthal <arnold.rosenthal@usdoj.gov>; Frank, Nathan
<frank.nathan@epa.gov>
Subject: RE: [External Email] US EPA data request
 
Thanks Angie.  Just discovered that I only scanned partial copies of the H2SO4 stack test reports from
2017-2019 and neglected to scan the feed rate curves.  Are you able to provide full digital copies of
the 2017, 2018, and 2019 reports for all three units?
 


From: Casbon-Scheller, Angela <Angela.Casbon-Scheller@centerpointenergy.com> 
Sent: Tuesday, September 6, 2022 4:55 PM
To: Chatfield, Ethan <chatfield.ethan@epa.gov>
Cc: Austin, Patrick <paustin@idem.IN.gov>; JOHNSON, JANUSZ <jjohnson@idem.in.gov>; McAuliffe,
Mary <mcauliffe.mary@epa.gov>; Arnie Rosenthal <arnold.rosenthal@usdoj.gov>; Frank, Nathan
<frank.nathan@epa.gov>
Subject: RE: [External Email] US EPA data request
 
Ethan,
 
Thank you for the additional time that was provided to us for completing this submittal. The attached
spreadsheets, one for each unit, contain the requested information. Please let me know if you have
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AQS Project# 17631-11-001 



SECTION 1 



 



EXECUTIVE SUMMARY 



 



Air Quality Services, LLC (AQS) was retained by Vectren Corporation to plan and conduct 



sulfuric acid mist (H2SO4) emissions testing at A. B. Brown Generating Station Unit #2 on 



August 14 – 17, 2017.  This facility is located near Mt. Vernon, Indiana.  Testing procedures 



followed EPA Conditional Test Method 013 (CTM-013) for the determination of H2SO4. 



 



The purpose of this test was to demonstrate compliance with paragraphs 76D and 76E of the 



Consent Decree (Civil Action IP99-1691 C-M/F, as modified in March 2016) by developing 



a performance curve utilizing a total of nine (9) test runs – three (3) test runs at three (3) 



operating scenarios varying MW load and sodium based sorbent (SBS) injection rates.  The 



test program included additional test runs to ensure successful testing; however, only data 



used to develop the performance curve are included in this report.  Data from all other test 



runs are included in Appendix H. 



 



The SBS injection rates are determined from the previous year’s performance testing.  



Natural variations are introduced into the test matrix due to changes in operating conditions 



that are experienced from year to year. These external factors include changes in catalyst 



condition, overall tuning of the injection system, and boiler operating condition, to name a 



few.  These factors give rise to natural variations (uncertainties) in performance settings 



(operating load vs. injection rates) and measurements (compliant H2SO4 measurements).  



Should the anticipated injection rates for subsequent annual testing differ from the previous 



year, this information will be included in the 30-day testing notification letter. 



 



The test results are summarized in Table 1.1. 



 



TABLE 1.1 



TEST RESULTS SUMMARY 



 



Test Parameter 



Volumetric 



Flow Rate 
Heat Input H2SO4 * 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu 



Low Load (157 MW) 28,387,855 1,600 12.594 0.008 



Mid Load (201 MW) 31,586,653 2,015 17.040 0.008 



High Load (255 MW) 35,392,307 2,571 15.618 0.006 



*Emission limit for Unit #2 is 0.010 lbs/mmBtu per the Consent Decree, Paragraph 76C. 
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SECTION 2 



 



INTRODUCTION 



 



AQS was retained by Vectren to plan and conduct an emissions test program to determine the 



H2SO4 content of the exhaust gas from A. B. Brown Unit #2.  This boiler was burning coal 



during all test runs.  There were no adverse or unusual environmental conditions present 



during the testing. 



 



The sampling was conducted using EPA Method 4 and CTM-013, which is referred to as the 



“controlled condensate method” for determination of sulfuric acid vapor.  Stack gas flow rate 



measurements were determined by the facility’s continuous emissions monitoring system 



(CEMS).  Also, the boiler heat input values for each unit during each run, as determined by 



the certified CEMS, were recorded.  Testing was conducted on August 14 – 17, 2017.   



 



Neal Stewart and Clint Broach, of AQS, performed the sampling procedures.  Jacob Luker, 



also of AQS, conducted on-site analysis of the CTM-013 H2SO4 by barium-thorin titration.  



Mr. Allen Rose, of Vectren, coordinated the testing program and facility operations.  Mr. 



Bernard Laseke, of GZA GeoEnvironmental, Inc., developed the SBS curves.  No regulatory 



observers were present during testing. 



 



The contacts for this test program are: 



 



Vectren Corporation: 



Mr. Allen Rose 



One Vectren Square 



Evansville, IN 47708 



Phone: (812) 491-4562 



arose@vectren.com 



Air Quality Services, LLC: 



Mr. Dan Todd /  



Mr. Neal Stewart 



425 Main Street 



Evansville, IN 47708 



Phone: (812) 452-4785 



dtodd@aqsllc.net 



nstewart@aqsllc.net  



GZA GeoEnvironmental, Inc.: 



Mr. Bernard Laseke 



11499 Chester Road 



Suite 511 



Sharonville, OH 45246 



Phone: (513)782-0012 



bernard.laseke@gza.com 
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SECTION 3 



 



SUMMARY OF TEST RESULTS 



 



Sulfuric acid mist concentrations were determined by utilizing the CTM-013 sampling 



approach.  The velocity measurements were derived by the certified flow monitor located on 



the stack, and the measured values were converted from standard cubic feet per hour to dry 



standard cubic feet per hour by utilizing calculated moisture content of the stack gas for each 



test run. 



 



Example calculations are contained in Appendix A, and a summary data sheet is contained in 



Appendix B.  The Reference Method field data sheets are located in Appendix C.  The 



titration data are in Appendix D.  The plant data are contained in Appendix E.  The relevant 



Quality Assurance/Quality Control documents and a copy of the testing notification are in 



Appendices F and G, respectively.  



 



TABLE 3.1 



SAMPLING SUMMARY – LOW LOAD (157 MW) 



  August 16 – 17, 2017 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



11 22:25-22:55 28,277,783 1,599.0 9.425 0.006 168.0 



12 00:34-01:04 28,498,751 1,598.3 7.654 0.005 120.6 



13 02:02-02:32 28,387,031 1,601.5 20.702 0.013 65.4 



Average 28,387,855 1,599.6 12.594 0.008 118.0 
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TABLE 3.2 



SAMPLING SUMMARY – MID LOAD (201 MW) 



    August 15, 2017 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



5 10:47-11:17 31,672,969 2,037.9 13.987 0.007 89.4 



6 12:00-12:30 31,462,947 2,027.7 16.454 0.008 90.0 



9 14:25-14:55 31,624,042 1,980.7 20.680 0.010 90.0 



Average 31,586,653 2,015.4 17.040 0.008 89.8 



 



 



TABLE 3.3 



SAMPLING SUMMARY – HIGH LOAD (255 MW) 



    August 14, 2017 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



1 07:46-08:16 35,026,679 2,563.4 9.7 0.008 88.2 



2 09:29-09:59 35,594,006 2,576.6 5.5 0.005 86.4 



3 10:41-11:11 35,556,235 2,571.8 6.0 0.005 87.0 



Average 35,392,307 2,570.6 7.1 0.006 87.2 
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SECTION 4 



 



SOURCE DESCRIPTION 



 



A. B. Brown is an electric generating station consisting of two coal-fired boilers and two 



natural gas-fired combustion turbines.  Units #1 and #2 are rated at 265 megawatts each.   



 



Unit #2 boiler exits through an SCR (for NOX reduction), an ESP (for particulate matter 



reduction), and FGDS (for SO2 reduction), then exhausts via stack 2.  In addition to 40 CFR 



75 specified CEM stack-mounted equipment (NOX, SO2, CO2, and gas flow), a PM-CEMS 



and a mercury (Hg) sorbent trap monitoring system have been installed on the Unit #2 stack.   



 



During the testing program, Unit #2 operated under varied conditions, detailed in Section 3.  



During this testing, the boiler fired on coal.   



 



 
 



FIGURE 4.1 



PROCESS FLOW DIAGRAM 
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SECTION 5 



 



SAMPLING AND ANALYTICAL PROCEDURES 



 



The sampling procedures used in this test program conform to the CTM-013 sampling 



approach, as stipulated in the Consent Decree.  The Test Method can be found at the 



Emission Measurement Center within EPA’s Technology Transfer Network: 



http://www.epa.gov/ttn/emc/tmethods.html.   



 



Testing was conducted in accordance with the Compliance Test Protocol submitted to IDEM 



on May 5, 2017 and the test plan developed and submitted to EPA Region 5 on May 5, 2017 



with testing clarification via conference call with Mr. Ethan Chatfield and Mr. Ray Merrill on 



July 19, 2017.   



 



 



LOCATION OF MEASUREMENT SITES 



 



EPA Method 1, “Sample and Velocity Traverses for Stationary Sources”, was used to select 



representative measurement points at the test location.  Unit #2 is a vertical, circular stack 



with an inside diameter of 189.7 inches.  The testing location met the minimum requirements 



of one-half duct diameters upstream from the flow disturbance and two duct diameters 



downstream from the flow disturbance.  While the stack has four (4) test ports, located 90 



degrees apart around the circumference of the stack, a single extraction point at an insertion 



depth of 1.0 meter was used to obtain the samples.  A copy of the field worksheet is included 



in Appendix C. 



 



 



STACK GAS VOLUMETRIC FLOW RATE 



 



The volumetric flow rate was obtained from the stack mounted Teledyne Ultra Flow Model 



150 flow monitor (serial #1501581) with a range of 0 – 1,000 KSCF.  This flow monitor last 



passed an annual relative accuracy test audit in August 2017.   



 



 



STACK GAS MOISTURE CONTENT 



 



EPA Method 4, “Determination of Moisture Content in Stack Gases”, was employed at this 



test location.  Once the sampling train was completely assembled, a leak check was 



performed before the start of the test run.  Each of the impingers was weighed prior to use, 



then reweighed after the test run to quantify the moisture gained.  Following the leak check, 



the impingers were separated, the moisture on the exterior was removed, and they were 



reweighed to the nearest one-tenth gram.  The totaled differences between the initial and final 



weights represented the moisture content of the stack gas during each test run.   
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The theoretical maximum moisture content was also calculated utilizing the equation below 



with the actual data measured during each test run.  The calculated saturated value was 



compared to the actual measured value, and the lower of the two values was used in 



subsequent calculations. 
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Where: 



Bws(saturated) = Saturated moisture content, % 



Ts = Stack temperature, °F 



Ps = Stack pressure, in. Hg 



 



 



STACK GAS SULFURIC ACID MIST CONTENT 



 



National Council of the Paper Industry for Air and Stream Improvement, Inc. (NCASI) 



Method 8A, “Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide Emissions 



from Kraft Recovery Furnaces”, is incorporated by EPA as CTM-013.  This “controlled 



condensate” methodology was utilized to collect the sulfuric acid samples.   



 



The sampling train is similar to the EPA Method 6 train, except that the impingers are not the 



midget type but larger, as in the EPA Method 8 train.  The impingers are preceded by a 



heated sampling probe, a heated quartz filter holder, and a heated H2SO4 condenser.  The 



analysis was by wet chemistry (barium-thorin titration) conducted on location.  The sampling 



and analytical methodologies were performed in accordance with the published procedures. 



 



The gas sample was extracted from a single sampling point at the selected flow rate of about 



0.3 cubic feet per minute.  AQS used a heated quartz-lined probe assembly connected to a 



quartz filter bell containing a thimble style quartz-fiber filter.  The stack gases passed 



through the filter before entering the controlled condensate condenser.  After the condenser, 



the gases passed through a flexible Teflon® line and into a series of impingers that were 



placed in an ice bath during the sampling process.   



 



When the sampling train was completely assembled, a leak check was performed before the 



start of the test run.  Stack gas volumes and sampling rates were controlled using a dry gas 



meter with calibrated orifice and a rotary vane vacuum pump.  Relevant temperatures (stack, 



probe, filter, condenser, impinger, and dry gas meter) were recorded at five-minute intervals 



during each 30-minute test run.   



 



Upon completion of each test run, the system was post-leak checked at a vacuum equal to or 



greater than that achieved during the sample test run.  Following the leak check, the impinger 



ice bath was drained.  The probe was disconnected and the sample train was purged for 15 



minutes with clean ambient air. 
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After the purge, the impingers were separated, the moisture on the exterior was removed, and 



each impinger was reweighed to the nearest one-tenth gram for moisture determination (see 



“Stack Gas Moisture Content” above).   



 



The probe, quartz filter holder, and the temperature controlled condenser were rinsed 



separately in triplicate with deionized water.  The probe and filter holder wash were 



discarded. The condenser wash was collected and analyzed on-site for H2SO4 by barium-



thorin titration. 



 



 
 



FIGURE 5.1 



CTM-013 / METHOD 8A CONTROLLED CONDENSATE SYSTEM SCHEMATIC 



 



 



PERFORMANCE AUDITS 
 



The testing was performed on August 14 – 17, 2017.  In accordance with the applicable 



requirements specified in 40 CFR 60.8(g), the USEPA Web site was accessed at least 60 



days prior to testing.  At that time, there were no commercially available performance audit 



samples for CTM-013.  No audit samples were utilized in this test program. 
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SECTION 6 



 



QUALITY ASSURANCE / QUALITY CONTROL 



 



AQS’ stack testing policies and practices conform to ASTM D7036-04 “Standard Practice 



for Competence of Air Emission Testing Bodies” for emission testing programs affected by 



the requirements of 40 CFR 75.21(f), as performed on Part 72 sources and Part 75 sources.   



 



ASTM D7036-04 notwithstanding, it is our mission to be a trusted provider of air-related 



environmental services.  We aspire to exceed client expectations by imparting exceptional 



quality and value in meeting corporate needs and fulfilling regulatory requirements. 



 



The AQS Quality Objectives are: 



• to continually monitor and improve our ability to deliver the scope of services 



• to assign qualified test personnel to satisfy the needs of our clients 



• to comply with quality control procedures established in test methods, in the AQS 



Quality Manual, and by regulatory agencies that have jurisdiction over test programs 



• to prepare reports that clearly communicate test program results 



• to utilize recordkeeping systems that allow for data retrieval and reconstruction 



• to keep clients apprised of project progress and promptly respond to concerns 



 



All manual stack gas sampling equipment was calibrated before the test program in 



accordance with the procedures outlined in the Quality Assurance Handbook for Air 



Pollution Measurement Systems, Volume III, EPA-600/4-72-027B.  The stack gas sampling 



equipment calibrations that were performed in preparation for this project are summarized in 



Table 6.1.  The dry gas meter system was calibrated after the test.  Calibration data are 



included in Appendix F. 



 



TABLE 6.1 



FIELD EQUIPMENT CALIBRATION SUMMARY 



 



Field Equipment Calibrated Against Allowable Error 



Method 5 Dry Gas Meter Stainless Steel Critical Orifice Set 



Y + 0.02 Y 



ΔH @ + 0.15 



Post Test Y + 0.05 Y 



Thermocouple ASTM – 3F thermometer + 1.5% 



Condenser Thermometer ASTM – 3F thermometer + 2°F 



Dry Gas Thermometer ASTM – 3F thermometer + 5°F 



Barometer NBS Traceable Barometer + 0.01 in. Hg 



 



 



































Note: Normalization is applied to interpret performance curve of operating load versus sorbent feed. This curve only makes sense under constant density conditions, and since 
there is not rigorous control over density, we introduce it through normalization treatment or standardization of the data around a constant density point. 



During testing, the bias for the unit’s injection data collection system is turned off to provide a more consistent value of the injection rate.  This makes the “actual” values 
appear to be less than the “required” values.  After testing, the bias is reapplied and the actual values come back into line. 
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SECTION 1 



 



EXECUTIVE SUMMARY 



 



Air Quality Services, LLC (AQS) was retained by Vectren Corporation to plan and conduct 



sulfuric acid mist (H2SO4) emissions testing at A. B. Brown Generating Station Unit #2 on 



August 14 – 16, 2018.  This facility is located near Mt. Vernon, Indiana.  Testing procedures 



followed EPA Conditional Test Method 013 (CTM-013) for the determination of H2SO4. 



 



The purpose of this test was to demonstrate compliance with paragraphs 76D and 76E of the 



Consent Decree (Civil Action IP99-1691 C-M/F, as modified in March 2016) by developing 



a performance curve utilizing a total of nine (9) test runs – three (3) test runs at three (3) 



operating scenarios varying MW load and sodium based sorbent (SBS) injection rates.  



Accordingly, nine (9) test runs were performed for this test program. 



 



The test results are summarized in Table 1.1. 



 



TABLE 1.1 



TEST RESULTS SUMMARY 



 



Test Parameter 



Volumetric 



Flow Rate 
Heat Input H2SO4 * 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu 



Low Load (158 MW) 30,040,726 1,637 13.34 0.008 



Mid Load (203 MW) 34,263,494 2,188 15.52 0.007 



High Load (254 MW) 35,973,944 2,668 16.05 0.006 



*Emission limit for Unit #2 is 0.010 lbs/mmBtu per the Consent Decree, Paragraph 76C. 
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SECTION 2 



 



INTRODUCTION 



 



AQS was retained by Vectren to plan and conduct an emissions test program to determine the 



H2SO4 content of the exhaust gas from A. B. Brown Unit #2.  This boiler was burning coal 



during all test runs.  There were no adverse or unusual environmental conditions present 



during the testing. 



 



The sampling was conducted using EPA Method 4 and CTM-013, which is referred to as the 



“controlled condensate method” for determination of sulfuric acid vapor.  Stack gas flow rate 



measurements were determined by the facility’s continuous emissions monitoring system 



(CEMS).  Also, the boiler heat input values for each unit during each run, as determined by 



the certified CEMS, were recorded.  Testing was conducted on August 14 – 16, 2018.   



 



Neal Stewart, Austin Moore, Jerrit Hall, and Leslie Ashley, of AQS, performed the sampling 



procedures and on-site analysis of the CTM-013 H2SO4 by barium-thorin titration.  Mr. Allen 



Rose, of Vectren, coordinated the testing program and facility operations.  Mr. Jarrod Fisher, 



of IDEM, was present to observe high load testing on August 16, 2018. 



 



The contacts for this test program are: 



 



Vectren Corporation: 



Mr. Allen Rose 



One Vectren Square 



Evansville, IN 47708 



Phone: (812) 491-4562 



arose@vectren.com 



Air Quality Services, LLC: 



Mr. Dan Todd /  



Mr. Neal Stewart 



425 Main Street 



Evansville, IN 47708 



Phone: (812) 452-4785 



dtodd@aqsllc.net 



nstewart@aqsllc.net  
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SECTION 3 



 



SUMMARY OF TEST RESULTS 



 



Sulfuric acid mist concentrations were determined by utilizing the CTM-013 sampling 



approach.  The velocity measurements were derived by the certified flow monitor located on 



the stack, and the measured values were converted from standard cubic feet per hour to dry 



standard cubic feet per hour by utilizing calculated moisture content of the stack gas for each 



test run. 



 



Example calculations are contained in Appendix A, and a summary data sheet is contained in 



Appendix B.  The Reference Method field data sheets are located in Appendix C.  The 



titration data are in Appendix D.  The plant data are contained in Appendix E.  The relevant 



Quality Assurance/Quality Control documents and a copy of the testing notification are in 



Appendices F and G, respectively.  



 



TABLE 3.1 



SAMPLING SUMMARY – LOW LOAD (158 MW) 



  August 14 – 15, 2018 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



L-1 22:01-22:31 30,590,477 1,640 11.13 0.007 108.3 



L-2 23:40-00:10 29,911,379 1,641 15.36 0.009 110.1 



L-3 01:00-01:30 29,620,321 1,629 13.53 0.008 109.8 



Average 30,040,726 1,637 13.34 0.008 109.4 
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TABLE 3.2 



SAMPLING SUMMARY – MID LOAD (203 MW) 



    August 15, 2018 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



M-1 13:40-14:10 34,129,136 2,189 17.40 0.008 79.6 



M-2 14:57-15:27 34,424,046 2,195 20.72 0.009 79.3 



M-3 16:48-17:18 34,237,299 2,180 8.45 0.004 82.4 



Average 34,263,494 2,188 15.52 0.007 80.5 



 



 



TABLE 3.3 



SAMPLING SUMMARY – HIGH LOAD (254 MW) 



    August 16, 2018 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



1 11:00-11:30 36,123,712 2,682 12.68 0.005 79.8 



2 12:28-12:58 35,993,966 2,672 17.89 0.007 77.8 



3 13:45-14:15 35,804,153 2,650 17.59 0.007 77.6 



Average 35,973,944 2,668 16.05 0.006 78.4 
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SECTION 4 



 



SOURCE DESCRIPTION 



 



A. B. Brown is an electric generating station consisting of two coal-fired boilers and two 



natural gas-fired combustion turbines.  Units #1 and #2 are rated at 265 megawatts each.   



 



Unit #2 boiler exits through an SCR (for NOX reduction), an ESP (for particulate matter 



reduction), and FGDS (for SO2 reduction), then exhausts via stack 2.  In addition to 40 CFR 



75 specified CEM stack-mounted equipment (NOX, SO2, CO2, and gas flow), a PM-CEMS 



and a mercury (Hg) sorbent trap monitoring system have been installed on the Unit #2 stack.   



 



During the testing program, Unit #2 operated under varied conditions, detailed in Section 3.  



During this testing, the boiler fired on coal.   



 



 
 



FIGURE 4.1 



PROCESS FLOW DIAGRAM 











 



Page 6 of 9 



AQS Project# 18631-11-001 



SECTION 5 



 



SAMPLING AND ANALYTICAL PROCEDURES 



 



The sampling procedures used in this test program conform to the CTM-013 sampling 



approach, as stipulated in the Consent Decree.  The Test Method can be found at the 



Emission Measurement Center list of Conditional Test Methods: 



https://www.epa.gov/emc/emc-conditional-test-methods.   



 



Testing was conducted in accordance with the Compliance Test Protocol submitted to IDEM 



on June 18, 2018 and the test plan developed and submitted to EPA Region V on May 5, 



2017 with testing clarification via conference call with Mr. Ethan Chatfield and Mr. Ray 



Merrill on July 19, 2017.   



 



 



LOCATION OF MEASUREMENT SITES 



 



EPA Method 1, “Sample and Velocity Traverses for Stationary Sources”, was used to select 



representative measurement points at the test location.  Unit #2 is a vertical, circular stack 



with an inside diameter of 189.7 inches.  The testing location met the minimum requirements 



of one-half duct diameters upstream from the flow disturbance and two duct diameters 



downstream from the flow disturbance.  While the stack has four (4) test ports, located 90 



degrees apart around the circumference of the stack, a single extraction point at an insertion 



depth of 1.0 meter was used to obtain the samples.  A copy of the field worksheet is included 



in Appendix C. 



 



 



STACK GAS VOLUMETRIC FLOW RATE 



 



The volumetric flow rate was obtained from the stack mounted Teledyne Ultra Flow Model 



150 flow monitor (serial #1501581) with a range of 0 – 1,000 KSCF.  This flow monitor last 



passed an annual relative accuracy test audit in August 2017.   



 



 



STACK GAS MOISTURE CONTENT 



 



EPA Method 4, “Determination of Moisture Content in Stack Gases”, was employed at this 



test location.  Once the sampling train was completely assembled, a leak check was 



performed before the start of the test run.  Each of the impingers was weighed prior to use, 



then reweighed after the test run to quantify the moisture gained.  Following the leak check, 



the impingers were separated, the moisture on the exterior was removed, and they were 



reweighed to the nearest one-tenth gram.  The totaled differences between the initial and final 



weights represented the moisture content of the stack gas during each test run.   
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The theoretical maximum moisture content was also calculated utilizing the equation below 



with the actual data measured during each test run.  The calculated saturated value was 



compared to the actual measured value, and the lower of the two values was used in 



subsequent calculations. 
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Where: 



Bws(saturated) = Saturated moisture content, % 



Ts = Stack temperature, °F 



Ps = Stack pressure, in. Hg 



 



 



STACK GAS SULFURIC ACID MIST CONTENT 



 



National Council of the Paper Industry for Air and Stream Improvement, Inc. (NCASI) 



Method 8A, “Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide Emissions 



from Kraft Recovery Furnaces”, is incorporated by EPA as CTM-013.  This “controlled 



condensate” methodology was utilized to collect the sulfuric acid samples.   



 



The sampling train is similar to the EPA Method 6 train, except that the impingers are not the 



midget type but larger, as in the EPA Method 8 train.  The impingers are preceded by a 



heated sampling probe, a heated quartz filter holder, and a heated H2SO4 condenser.  The 



analysis was by wet chemistry (barium-thorin titration) conducted on location.  The sampling 



and analytical methodologies were performed in accordance with the published procedures. 



 



The gas sample was extracted from a single sampling point at the selected flow rate of about 



0.3 cubic feet per minute.  AQS used a heated quartz-lined probe assembly connected to a 



quartz filter bell containing a thimble style quartz-fiber filter.  The stack gases passed 



through the filter before entering the controlled condensate condenser.  After the condenser, 



the gases passed through a flexible Teflon® line and into a series of impingers that were 



placed in an ice bath during the sampling process.   



 



When the sampling train was completely assembled, a leak check was performed before the 



start of the test run.  Stack gas volumes and sampling rates were controlled using a dry gas 



meter with calibrated orifice and a rotary vane vacuum pump.  Relevant temperatures (stack, 



probe, filter, condenser, impinger, and dry gas meter) were recorded at five-minute intervals 



during each 30-minute test run.   



 



Upon completion of each test run, the system was post-leak checked at a vacuum equal to or 



greater than that achieved during the sample test run.  Following the leak check, the impinger 



ice bath was drained.  The probe was disconnected and the sample train was purged for 15 



minutes with clean ambient air. 
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After the purge, the impingers were separated, the moisture on the exterior was removed, and 



each impinger was reweighed to the nearest one-tenth gram for moisture determination (see 



“Stack Gas Moisture Content” above).   



 



The probe, quartz filter holder, and the temperature controlled condenser were rinsed 



separately in triplicate with deionized water.  The probe and filter holder wash were 



discarded. The condenser wash was collected and analyzed on-site for H2SO4 by barium-



thorin titration. 



 



 
 



FIGURE 5.1 



CTM-013 / METHOD 8A CONTROLLED CONDENSATE SYSTEM SCHEMATIC 



 



 



PERFORMANCE AUDITS 
 



The testing was performed on August 14 – 16, 2018.  In accordance with the applicable 



requirements specified in 40 CFR 60.8(g), the USEPA Web site was accessed at least 60 



days prior to testing.  At that time, there were no commercially available performance audit 



samples for CTM-013.  No audit samples were utilized in this test program. 
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SECTION 6 



 



QUALITY ASSURANCE / QUALITY CONTROL 



 



AQS’ stack testing policies and practices conform to ASTM D7036-04 “Standard Practice 



for Competence of Air Emission Testing Bodies” for emission testing programs affected by 



the requirements of 40 CFR 75.21(f), as performed on Part 72 sources and Part 75 sources.   



 



ASTM D7036-04 notwithstanding, it is our mission to be a trusted provider of air-related 



environmental services.  We aspire to exceed client expectations by imparting exceptional 



quality and value in meeting corporate needs and fulfilling regulatory requirements. 



 



The AQS Quality Objectives are: 



• to continually monitor and improve our ability to deliver the scope of services 



• to assign qualified test personnel to satisfy the needs of our clients 



• to comply with quality control procedures established in test methods, in the AQS 



Quality Manual, and by regulatory agencies that have jurisdiction over test programs 



• to prepare reports that clearly communicate test program results 



• to utilize recordkeeping systems that allow for data retrieval and reconstruction 



• to keep clients apprised of project progress and promptly respond to concerns 



 



All manual stack gas sampling equipment was calibrated before the test program in 



accordance with the procedures outlined in the Quality Assurance Handbook for Air 



Pollution Measurement Systems, Volume III, EPA-600/4-72-027B.  The stack gas sampling 



equipment calibrations that were performed in preparation for this project are summarized in 



Table 6.1.  The dry gas meter system was calibrated after the test.  Calibration data are 



included in Appendix F. 



 



TABLE 6.1 



FIELD EQUIPMENT CALIBRATION SUMMARY 



 



Field Equipment Calibrated Against Allowable Error 



Method 5 Dry Gas Meter Stainless Steel Critical Orifice Set 



Y + 0.02 Y 



ΔH @ + 0.15 



Post Test Y + 0.05 Y 



Thermocouple ASTM – 3F thermometer + 1.5% 



Condenser Thermometer ASTM – 3F thermometer + 2°F 



Dry Gas Thermometer ASTM – 3F thermometer + 5°F 



Barometer NBS Traceable Barometer + 0.01 in. Hg 
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SECTION 1 



 



EXECUTIVE SUMMARY 



 



Air Quality Services, LLC (AQS) was retained by Southern Indiana Gas and Electric Company 



(SIGECO) to plan and conduct sulfuric acid mist (H2SO4) emissions testing at A. B. Brown 



Generating Station Unit #2 in August 2019.  This facility is located near Mt. Vernon, Indiana.  



Testing procedures followed EPA Conditional Test Method 013 (CTM-013) for the 



determination of H2SO4. 



 



The purpose of this test was to demonstrate compliance with paragraphs 76D and 76E of the 



Consent Decree (Civil Action IP99-1691 C-M/F, as modified in March 2016) by developing a 



performance curve utilizing a total of nine (9) test runs – three (3) test runs at three (3) operating 



scenarios varying MW load and sodium based sorbent (SBS) injection rates.   



 



Accordingly, test runs were performed at low, mid, and high loads for this test program; 



however, testing at low load did not yield favorable results for use in the performance curve.  



Mid and high load data are included in this report, though data sheets for all test runs are 



included in either Appendices C or H.  



 



Testing was initially scheduled for August 13 – 16, 2019, but due to a motor malfunction on 



Unit #2, testing was delayed until August 15. 



 



Test results are summarized in Table 1.1. 



 



TABLE 1.1 



TEST RESULTS SUMMARY 



 



Test Parameter 



Volumetric 



Flow Rate 
Heat Input H2SO4 * 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu 



Mid Load (203 MW) 35,998,628 2,186 21.79 0.010 



High Load (254 MW) 38,128,622 2,702 19.15 0.007 



*Emission limit for Unit #2 is 0.010 lbs/mmBtu per the Consent Decree, Paragraph 76C. 
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SECTION 2 



 



INTRODUCTION 



 



AQS was retained by SIGECO to plan and conduct an emissions test program to determine the 



H2SO4 content of the exhaust gas from A. B. Brown Unit #2.  This boiler was burning coal 



during all test runs.  There were no adverse or unusual environmental conditions present during 



testing. 



 



The sampling was conducted using EPA Method 4 and CTM-013, which is referred to as the 



“controlled condensate method”, for determination of sulfuric acid vapor.  Stack gas flow rate 



measurements were determined by the facility’s continuous emissions monitoring system 



(CEMS).  Also, the boiler heat input values for each unit during each run, as determined by the 



certified CEMS, were recorded.  Testing was conducted on August 15 – 26, 2019.   



 



Neal Stewart, Daniel Vaal, Ty Troutman, and Jacob Luker, of AQS, performed the sampling 



procedures and on-site analysis of the CTM-013 H2SO4 by barium-thorin titration.  Ms. 



Brandie Rucker, of SIGECO, coordinated the testing program and facility operations.  No 



regulators were present to observe this testing program. 



 



The contacts for this test program are: 



 



SIGECO: 



Ms. Angela Casbon-Scheller 



P.O. Box 209 



Evansville, IN 47702 



Phone: (812) 491-4787 



angela.casbon-scheller@centerpointenergy.com 



Air Quality Services, LLC: 



Mr. Dan Todd / Mr. Neal Stewart 



425 Main Street 



Evansville, IN  47708 



Phone: (812) 452-4785 



Fax: (812) 452-4786 



dtodd@aqsllc.net / nstewart@aqsllc.net 
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SECTION 3 



 



SUMMARY OF TEST RESULTS 



 



Sulfuric acid mist concentrations were determined by utilizing the CTM-013 sampling 



approach.  The velocity measurements were derived by the certified flow monitor located on 



the stack, and the measured values were converted from standard cubic feet per hour to dry 



standard cubic feet per hour by utilizing calculated moisture content of the stack gas for each 



test run. 



 



Example calculations, data summaries, field data sheets, titration data, and plant data are 



contained in Appendices A, B, C, D, and E, respectively.  The relevant Quality 



Assurance/Quality Control documents and a copy of the testing notification are in Appendices 



F and G.  



 



TABLE 3.1 



SAMPLING SUMMARY – MID LOAD (203 MW) 



    August 20, 2019 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



10 16:04-16:34 36,695,763 2,223 15.17 0.007 79.6 



11 17:35-18:05 35,741,081 2,133 30.48 0.014 59.7 



12 18:30-19:00 35,559,039 2,201 19.72 0.009 59.4 



Average 35,998,628 2,186 21.79 0.010 66.2 



 



TABLE 3.2 



SAMPLING SUMMARY – HIGH LOAD (254 MW) 



    August 19, 2019 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



1 13:00-13:30 38,150,413 2,721 18.58 0.007 99.5 



2 14:46-15:16 38,001,909 2,689 17.39 0.006 79.3 



3 15:40-16:10 38,233,545 2,694 21.47 0.008 79.3 



Average 38,128,622 2,702 19.15 0.007 86.0 
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SECTION 4 



 



SOURCE DESCRIPTION 



 



A. B. Brown is an electric generating station consisting of two coal-fired boilers and two 



natural gas-fired combustion turbines.  Units #1 and #2 are rated at 265 megawatts each.   



 



Unit #2 boiler exits through an SCR (for NOX reduction), an ESP (for particulate matter 



reduction), and FGDS (for SO2 reduction), then exhausts via stack 2.  In addition to 40 CFR 



75 specified CEM stack-mounted equipment (NOX, SO2, CO2, and gas flow), a PM-CEMS and 



a mercury (Hg) sorbent trap monitoring system have been installed on the Unit #2 stack.   



 



During the testing program, Unit #2 operated under varied conditions, detailed in Section 3.  



During this testing, the boiler fired on coal.   



 



 
 



FIGURE 4.1 



PROCESS FLOW DIAGRAM 
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SECTION 5 



 



SAMPLING AND ANALYTICAL PROCEDURES 



 



The sampling procedures used in this test program conform to the CTM-013 sampling 



approach, as stipulated in the Consent Decree.  The Test Method can be found at the Emission 



Measurement Center list of Conditional Test Methods: https://www.epa.gov/emc/emc-



conditional-test-methods.   



 



Testing was conducted in accordance with the Compliance Test Protocol submitted to IDEM 



on May 24, 2019 and the test plan developed and submitted to EPA Region V on May 5, 2017 



with testing clarification via conference call with Mr. Ethan Chatfield and Mr. Ray Merrill on 



July 19, 2017.   



 



 



LOCATION OF MEASUREMENT SITES 



 



EPA Method 1, “Sample and Velocity Traverses for Stationary Sources”, was used to select 



representative measurement points at the test location.  Unit #2 is a vertical, circular stack with 



an inside diameter of 189.7 inches.  The testing location met the minimum requirements of 



one-half duct diameters upstream from the flow disturbance and two duct diameters 



downstream from the flow disturbance.  While the stack has four (4) test ports, located 90 



degrees apart around the circumference of the stack, a single extraction point at an insertion 



depth of 1.0 meter was used to obtain the samples.  A copy of the field worksheet is included 



in Appendix C. 



 



 



STACK GAS VOLUMETRIC FLOW RATE 



 



The volumetric flow rate was obtained from the stack mounted Teledyne Ultra Flow Model 



150 flow monitor (serial #1501581) with a range of 0 – 1,000 KSCF.  This flow monitor last 



passed an annual relative accuracy test audit in August 2019.   



 



 



STACK GAS MOISTURE CONTENT 



 



EPA Method 4, “Determination of Moisture Content in Stack Gases”, was employed at this 



test location.  Once the sampling train was completely assembled, a leak check was performed 



before the start of the test run.  Each of the impingers was weighed prior to use, then reweighed 



after the test run to quantify the moisture gained.  Following the leak check, the impingers 



were separated, moisture on the exterior was removed, and the impingers were reweighed to 



the nearest one-tenth gram.  The totaled differences between the initial and final weights 



represented the moisture content of the stack gas during each test run.   
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The theoretical maximum moisture content was also calculated utilizing the equation below 



with the actual data measured during each test run.  The calculated saturated value was 



compared to the actual measured value, and the lower of the two values was used in subsequent 



calculations. 
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Where: 



Bws(saturated) = Saturated moisture content, % 



Ts = Stack temperature, °F 



Ps = Stack pressure, in. Hg 



 



 



STACK GAS SULFURIC ACID MIST CONTENT 



 



National Council of the Paper Industry for Air and Stream Improvement, Inc. (NCASI) Method 



8A, “Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide Emissions from Kraft 



Recovery Furnaces”, is incorporated by EPA as CTM-013.  This “controlled condensate” 



methodology was utilized to collect the sulfuric acid samples.   



 



The sampling train is similar to the EPA Method 6 train, except that the impingers are not the 



midget type but larger, as in the EPA Method 8 train.  The impingers are preceded by a heated 



sampling probe, a heated quartz filter holder, and a heated H2SO4 condenser.  The analysis was 



by wet chemistry (barium-thorin titration) conducted on location.  The sampling and analytical 



methodologies were performed in accordance with the published procedures. 



 



The gas sample was extracted from a single sampling point at the selected flow rate of about 



0.3 cubic feet per minute.  AQS used a heated quartz-lined probe assembly connected to a 



quartz filter bell containing a quartz-fiber filter.  The stack gases passed through the filter 



before entering the controlled condensate condenser.  After the condenser, the gases passed 



through a flexible Teflon® line and into a series of impingers that were placed in an ice bath 



during the sampling process.   



 



When the sampling train was completely assembled, a leak check was performed before the 



start of the test run.  Stack gas volumes and sampling rates were controlled using a dry gas 



meter with calibrated orifice and a rotary vane vacuum pump.  Relevant temperatures (stack, 



probe, filter, condenser, impinger, and dry gas meter) were recorded at five-minute intervals 



during each 30-minute test run.   



 



Upon completion of each test run, the system was post-leak checked at a vacuum equal to or 



greater than that achieved during the sample test run.  Following the leak check, the impinger 



ice bath was drained.  The probe was disconnected, and the sample train was purged for 15 



minutes with clean ambient air. 
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After the purge, the impingers were separated, the moisture on the exterior was removed, and 



each impinger was reweighed to the nearest one-tenth gram for moisture determination (see 



“Stack Gas Moisture Content” above).   



 



The probe, quartz filter holder, and the temperature controlled condenser were rinsed 



separately in triplicate with deionized water.  The probe and filter holder wash were discarded. 



The condenser wash was collected and analyzed on-site for H2SO4 by barium-thorin titration. 



 



 
 



FIGURE 5.1 



CTM-013 / METHOD 8A CONTROLLED CONDENSATE SYSTEM SCHEMATIC 
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SECTION 6 



 



QUALITY ASSURANCE / QUALITY CONTROL 



 



AQS’ stack testing policies and practices conform to ASTM D7036-04 “Standard Practice for 



Competence of Air Emission Testing Bodies” for emission testing programs affected by the 



requirements of 40 CFR 75.21(f), as performed on Part 72 sources and Part 75 sources.  ASTM 



D7036-04 notwithstanding, it is our mission to be a trusted provider of air-related 



environmental services.  We aspire to exceed client expectations by imparting exceptional 



quality and value in meeting corporate needs and fulfilling regulatory requirements. 



 



The AQS Quality Objectives are: 



• to continually monitor and improve our ability to deliver the scope of services 



• to assign qualified test personnel to satisfy the needs of our clients 



• to comply with quality control procedures established in test methods, in the AQS 



Quality Manual, and by regulatory agencies that have jurisdiction over test programs 



• to prepare reports that clearly communicate test program results 



• to utilize recordkeeping systems that allow for data retrieval and reconstruction 



• to keep clients apprised of project progress and promptly respond to concerns 



 



All manual stack gas sampling equipment was calibrated before the test program in accordance 



with the procedures outlined in the Quality Assurance Handbook for Air Pollution 



Measurement Systems, Volume III, EPA-600/4-72-027B.  The stack gas sampling equipment 



calibrations that were performed in preparation for this project are summarized in Table 6.1.  



Calibration data are included in Appendix F. 



 



During low load testing, sampling equipment and glassware was cleaned and reassembled.  



Additional barium-thorin analyses of clean deionized water, isopropyl alcohol, and glass wool 



were performed and yielded results at or below blank levels. 



 



TABLE 6.1 



FIELD EQUIPMENT CALIBRATION SUMMARY 



 



Field Equipment Calibrated Against Allowable Error 



Method 5 Dry Gas Meter Stainless Steel Critical Orifice Set 



Y + 0.02 Y 



ΔH @ + 0.15 



Post Test Y + 0.05 Y 



Thermocouple ASTM – 3F thermometer + 1.5% 



Condenser Thermometer ASTM – 3F thermometer + 2°F 



Dry Gas Thermometer ASTM – 3F thermometer + 5°F 



Barometer NBS Traceable Barometer + 0.01 in. Hg 



 



 











APPENDIX A 



EXAMPLE CALCULATIONS 











Example Calculations High Load Run 7 



Measured Parameters & Constants Used In Formulae 



Stack Flow Rate, scf/hr 
Dry Mole Fraction 
Titrant Normality (N) 



Avg Titrant Volume (Vt), mL 



Titrant Blank Volume (Vtb), mL 



Volume Solution (Vsoln), mL 



Volume Aliquot (V 3), mL 



Std Meter Volume (V m(std)), ft 
3 



Heat Input, MMBtu/hr 



H2S04 Molecular Weight 



Stack Flow Rate, dscf/hr 



= 45,285,678 
= 0.8424 
= 0.0148 
= 0.80 



= 0.05 



= 92.0 



= 20.0 



= 11.336 
= 2,721 
= 98.0794 



= stack flow (acf/hr) x dry mole fraction 
= 45,285,678 X 0.8424 
= 38,150,413 dscf/hr 



Concentration, H2S04 lb/dscf = [1.081 x 10-
4 



x N x (Vt-Vtb) x (Vs0 1n/V3)JNm(std) 



(Method 8, Eqn 8-2) = l.081E-04 x 0.0148 x( 0.8 - 0.05 )x( 92 / 20 ))/ 11.336 
= 4.87E-07 lb/dscf 



Concentration, H2S04 mg/dscm = lbs/dscfx 453.59237 x 1000 / 0.028316847 



4.869E-07 x 454 x 1000 I 0.028316847 



Parts Per Million dry basis 
H2S04 ppmdv 



Emission Rate, H2S04 lb/hr 



Emission Rate, H2S04 



lb/MMBtu 



7.8 mg/dscm 



= mg/dscm x 24.47 / molecular weight 
= 7.80 x 24.5 I 98.0794 



1.95 ppm H2S04 



= (lbs/dscf) x ( dscf/hr) 



= 4.869E-07 x 38,150,413 
= 18.58 lbs/hr ofH2S04 



= (lbs/hr) / (MMBtu/hr) 
18.58 / 2,721 



= 0.007 lbs/MMBtu of H2S04 











APPENDIXB 



DATA SUMMARIES 











Sampling Parameters and Results at SIGECO AB Brown Generating Station 



Sampling Location Unit #2 Stack 



AQS Project #19670-11-001 



US EPA Conditional Test Method 013 • H2S04 Mist (NCASI 8A) 



Meter Box Number: 1534 1534 1534 1534 1534 1534 
RUN NUMBER: 10 11 12 Mid 7 8 9 High 



RUN DATE: 8/20/2019 8/20/2019 8/20/2019 Averages 8/19/2019 8/19/2019 8/19/2019 Averages 
RUN TIME: 16:04-16:34 17:35-18:05 18:30-19:00 13:00-13:30 14:46-15:16 15:40-16:10 



MEASURED DATA 



y Meter Box Correction Factor 1.0018 1 0018 1.0018 1 0018 1 0018 1 0018 1.0018 1 0018 



Pbar Barometric Pressure, inches Hg 29.80 29.80 29.76 29.79 29.72 29.74 29.74 29.73 



Pstatic Stack Static Pressure, inches H20 -4.10 -3.60 -3.60 -3.77 -3.80 -3.90 -3.90 -3.87 



Vm Sample Volume, tt3 11.871 11.914 11.783 11.86 12 015 11.989 11.860 11.955 



DH Avg Meter Orifice Pressure, in. H2C 0.40 0.40 0.40 0.400 0.40 0.40 0.40 0.400 



Tm Average Meter Temperature, °F 99.07 97.86 98.79 98.57 97.21 99.36 101.64 99.40 



Ts Average Stack Temperature, °F 129.00 129.00 129.00 129.00 131.00 132.00 131.00 131.33 



Vic Condensate Collected, ml 34.4 43.3 42.8 40.17 48.9 53.5 51.6 51.3 



Q Sample Run Duration, minutes 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 



CALCULATED DATA 



Vm(std) Standard Meter Volume, ft3 11.193 11.258 11.101 11.184 11.336 11.276 11.109 11.240 



Vm(std) Standard Meter Volume, m3 
0.3169 0.3188 0.3143 0.3167 0.3210 0.3193 0.3146 0.3183 



Om Average Sampling Rate, dscfm 0.373 0.375 0.370 0.373 0.378 0.376 0.370 0.375 



Ps Stack Pressure, inches Hg 29.50 29.54 29.50 29.51 29.44 29.45 29.45 29.45 
Bws Moisture, % by volume 12.6 15.3 15.4 14.4 16.9 18.3 17.9 17.7 



Bws(sat) Moisture (at sat.), % by volume 14.9 14.9 14.9 14.9 15.8 16.2 15.7 15.9 



1-Bws Dry Mole Fraction 0.874 0.851 0.851 0.859 0.842 0.838 0.843 0.841 



Ogerational Parameters 
Heat Input, MMBtu/hr (CEMS) 2,222.9 2,132.7 2,201.1 2,186 2,721.2 2,689.1 2,694.3 2,702 



Stack Flow Rate, scf/hr (CEMS) 42,004,280 41,993,679 41,789,705 41,929,221 45,285,678 45,333,623 45,380,713 45,333,338 



Stack Flow Rate, dscf/hr 36,695,763 35,741,081 35,559,039 35,998,628 38,150,413 38,001,909 38,233,545 38,128,622 



Titration Data 



Titrant Normality, N 0.0148 0.0148 0.0148 0.0148 0.0148 0.0148 0.0148 0.0148 
Avg. Titrant Volume, ml 0.70 1.30 1.00 1.00 0.80 0.80 0.80 0.80 
Titrant Volume Blank, ml 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
Volume Solution, ml 89.0 96.0 81.0 88.7 92.0 86.0 104.0 94.0 
Volume Aliquot, ml 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 



Sulfuric Acid (H2S04) 



ppmdv Parts Per Million, Dry Basis 1.7 3.4 2.2 2.4 1.9 1.8 2.2 2.0 



Concentration, lb/dscf 4.13E-07 8.53E-07 5.55E-07 6.07E-07 4.87E-07 4.58E-07 5.62E-07 5.02E-07 



Concentration, mg/dscm 6.6 13.7 8.9 9.7 7.8 7.3 9.0 8.0 



EH2S04 Emission Rate, H2S04 lb/hr 15.172 30.475 19.718 21.788 18.576 17.389 21.474 19.146 



EH2S04 Emission Rate, H2S04 lb/MMBtu 0.007 0.014 0.009 0.010 0.007 0.006 0.008 0.007 











H2S04 



Emission I SBS Flow 
MW Load 



Date Time Run# Rate Load 
SBS 



Range Density 
lb/MMBtu gal/min gal/hr 



MidMW 8/20/19 16:04-16:34 10 0.007 204 10.6 1.33 79.6 
MidMW 8/20/19 17:35-18:05 11 0.014 203 10.6 1.00 59.7 
MidMW 8/20/19 18:30-19:00 12 0.009 203 10.5 0.99 59.4 



Mid Average 0.010 203 10.6 1.10 66.2 



High MW 8/19/19 13 :00-13 :30 7 0.007 253 10.5 1.66 99.5 
High MW 8/19/19 14:46-15:16 8 0.006 254 10.6 1.32 79.3 
High MW 8/19/19 15:40-16:10 9 0.008 254 10.6 1.32 79.3 



ilu\ll'l.1111\\ ~11111111\...1111w,111111\w,,;.1',\',.Wo\\\W1.\1w.ii ~\\1m1 '" ' ' ' rn I I 



'''"" 0.007 254 10.6 1.43 86.0 











A. B. Brown 
Un it #2 SBS Feed Rate Curve 



y = 2.5652x + 32.939 



200 



0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 



Concentrated SBS Feed (gallons per hour) 



H2S04 
MW Load Emission 



Load 
SBS SBS Flow 



Range Rate Density 
lb/MMBtu al/min al/hr 



0.010 203 10.6 1.10 66.2 
0.007 254 10.6 1.43 86.0 











APPENDIXC 



FIELD DAT A SHEETS 











METHOD 1 -TRAVERSE POINT LOCATION FOR CIRCULAR & SQU;:.:A;.;.R;;..E.:;;D~U~---------



Plant: 



Date· 



Verified By: ----



Sampling Location: 



l· ln1ide of fJr Wall to Oli\,rcJe of Nipple. 



2 · Nipple Length: 



3 · Stack Inside Diameter: (SID) (1·2): 



Date: 



Duct Shape Round 



Vertical 



Rectangul,ir [] 



Duct Configuration: [~J Horizontal 0 
Attached: D Detached: D 



Distance Downstream from Flow Disturbance (Distance B): 



_____ Inches/ SID= _____ duct diameters (dd) 



Distance Upstream from Flow Disturbance (Distance A): 



Inches/ SID , duct diameters (dd) 



0 L...--'---·--''-----'''---------'----.._ __ ....,. __ 
2 3 4 ~ 6 7 & V 10 
Ouct~V\111~~-lr',)rft~IQP')o,w~,!~6) 



fy.x-o1,,.-~o1-...-1<><--



__ [. __ 
Truversr 
Polu1 
Number 



.... 2 ·-·-·" 
FrnctJou 
of length 
(FOL) 
frmn 
Tnl>le to 
,·ti.ht ro, 
Circultff 



Stack 
lnsl(i(> 
Diameter 
(SID) 



l) UC t > ··-· ·-+-·-···· ....... 



4 
PnH.luct 
of 
Columns 
2 & 3 
(FOL x 
SJD) To 
U('-Ht'e~f 



l/8)' 



Nipple 
Length 
in 
lnche,s 



Tn\verse 
Point 
Location 
(Sum of 
('olurnus 4 
& 5); No 
closer than 



.1. ~~ ... t CJ.-~~~~-~~·- .. 



0 



.. 



-



I - 0\ete, 
I (\ Sto..c. l( 



s in~\e. ro ,nt 



Schematic of Sampling Location/\ 



'0 '' ' I 



·~-.. let ·~=-~ S\Jrtl Ol ().,cto 



VELOCITY • ~ ··- ~~"Ot1111t1•9") 



-~i ,i_ 
., .... -o1.,,,,..... --9~ 
~~,~ .Oli po,,"U 



Cu*"•fiuf\. - j ·--



~°"""""· 0 )0,0041 ,o(ll •I<" 



1 J 4 & 6 1 6 V IC 
°""°""""'"".,..---..,.s.e.,.....,,~.,,_-\°"""""e1 



fy.x-o 1·2. - """"""°',,._.,., povu b --,(_,.,,_I..__ 



Travt.-rse 
Poiul 
Number 
on a 
t)inmeter 



0.067 
(, 



(1,044 
·-----i ..... - .... 1--0-. 2--5-0-+ 0. 14 6 



-~·-····--.--··-· 
·' 0.750 0 . .296 



__ !!.__ IO _..!l._ 
0,032 0.026 (J.021 
0.105 o.os2·-+-o-.o-6?~ 



0.194 0.146 0.118 



4 o-:-ii:ff-- o_.?_0_4 __ 0_.323 0~26 0.1 n 
5 0.854 0.677 0.342 U.250 



~.--··-~-.-·~- --· 
6 0.956 0.80(, 0.658 0.356 



7 0.895 0.774 0.644 



8 0.968 0.854 0.750 
~~- ----'~~---! -~~-4--~-..l ------··-·---- _ .. _9~- i'.!!L.lillJJ,H>guJarJ>urr,,Nopl .... 0.918 0.823 



10 
~.lll~...Lniu!J, ~-·--f---



9~.1x3 20-5x4 36-6x6 0,974 0.882 



11 
12=4x3 2.'i ,5x5 42~7x6 
1 (F4x4 30°0 6x.'i 49=7x7 0.933 



12 eq. dia , .. 21.W' (L - Wl 0.979 
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C:to~ Method 8A - Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide 
Emissions 



Air Quality services 



Date J ' · l Ci • JC\ I 
Operator J AJ f$/TA)\ 



1.l, ~/rt\ Start Time I n,:oo 
I 
I 



Meter Box# 



UMA# 



Initial DGM Reading 



I ) S ~1,./ I Barometer 



I ~ I F'robe 



Final OC,M 



. ~li Reading 



Sample Volume, ft3
: 



T,n Avg. DGM Temp., °F 



t,H@ Orifice meter cal coefficient (in. H20) 



Time 
(m111.) 



Vacuum Stack Temp Probe 



-
0 i.O ,~, -~·~ 
5 ~o 1-z.1 3lo J 



10 'l..O I ='11 :,lo I 
15 ,.o ) :,, ) "1..1110 
20 ~.o \ -_:l.\ ~110 
25 '6,0 I "2, I ~1£> 
30 '6.0 \ :!,\ 1'. ln \ 
35 



40 



45 



50 



55 



60 



Pre Leak Check ,6b~ 
@ 



Post Leak Check , GC '!> @ 



Field 
\-Jta ·1'1 Calculation !vFS 



l111t•al ll,!tc 



Source I .A.{,' Broi.:>Q U·o2. Load:~ 



RunNo.:~ Ps J 



Stop Time I 



01 



k1.a, I 



1.1.e1a,. 



• ?,.2, I 
tl1~ I 
I 8 



I y 



,\H112 



Meter Box Parameters 



Condenser Dryer 



\111 b~ 



I iL) U>~ ,,~ L,.l) 



,12 l, \ 



'1.2 c;~ \,, z;q 
,,1 5c, 



IS' in of Hg 



'°'() in of Hg 



Calculation 
Check _'E)_ ~-i-n 



l111t1al Date 



CO2 , dry% by vol.: ,,U/A 



Total run time (minutes): 



Bar. Pressure (in. Hg) 



Stack Gas Temp., 'F 



MB Correction Factor: 



Avg. orifice meter 
differential (in. H20) 



Ave. Sq. Root 6H 



(in. H20) 112 



\31.0~ 



I 1.001B I 



l'l . Lo~<:; 



Filter 
Dry Gas Meter 



In Out 



,1G tis q~ 
<;"\ I C,, Gt, 



<"~~ qf{ Gl., 



_(;)I,. GC\ G(o 



~ell 'i'1 Gin 



-~·' /1"10 G1 
£'lC> ,oo Ci1 



Vacuum: ij.O in of Hg 



SS Entry fu __ IO•i ~t9 
Initial Date 



AQS-ST-02-F17-REV3 











SAMPLF RECOVERY DATA 



Plant .S( GEC..-'-6_ Date _E_::l q '-:JL Run# _ _,_] __ 



c,rl 
Location ----1(..w}t'--'-,/ ...... /_,_T.·_,~-'---..,,,.2 ______ Balance lD# _-/_=_r ___ Method# _.8....u.-.A..__ 



Train Preparer-'4D~P_VJ-. ________ Sample Recovery Person _...._[!...,,V_\,/ __ 
1 



____ _ 



CALIBRATION CHECK (required once daily - if already performed, skip check) 



tlO. D c, 
Standard Weight: 500 g Recorded Weight: _.::J l 1 ' 0 g Pass?* @ I No 



*Field balance must measure w tr,in ±0.Sg of standard weight. 



FRONT HALF 



Acetonc Rinse: Sealed _ L,iquid Level Marked 



[] Sealed ID/:/: 



BACK HALF 



Container Contents: __ 



Container Contents: _______ _ 



Container Contents: ____ _ 



· Sealed 



[] Sealed 



[] Sealed 



ll Liquid Level Marked 



D Liquid Level Marked 



Description of lrnpinger Catch:----··---·----··--··-



--··-INITIAL 



IMP NO CONTENTS VOL WEl(3HT rams 
ml) INITIAL FINAL NET 



et4 °t .·:t 3q5, Ll 'f5, 



2 +Ol.L.f _a I, Lf .0 



3 E. ~3\ .z. b~l 0 -D.2 



4 SL ,-gz_ j 73 I. CJ ~ __, ' 



5 



6 



TOTAL 



Chain of Custody Completed Calculation 1 :heck: 1./7;) 
11111,als Date 



Com 111e11 h 



1\()s-',I 0/11 Ill V,1 











obj 
Air Quality Services 



Method SA - Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide 
Emissions 



Date I 4-ICi·IG I Source I ~. ~ ' Bmi..:>Q U·ol Load: 



Operator I .Alf ${TA)\ I Ps I -a -!.C\ I Run No.: 



·" 
Start Time I l'-f ! &.I l, I Stop Time I J5': I l, I CO2 , dry % by vol.: .,A)/ A 



Meter Box# ) 5 :!,'-/ Barometer 
01 [ 8 Total run time (minutes): 



'3,o 



UMA# 
~ 



Probe l'&A-~I J I Pbar Bar. Pressure (in. Hg) cilct • .., .. i 
Initial DGM Reading l'l.12"1 



f"inal DCM 
IT, Stack Gas Temp., °F l:!>;1 .{>j Reading. ~.313 



Vm Sample Volume, tt3
: 111. Gi~ I I 'I MB Correction Factor: 



1.001B I 
Tin Avg. DGM Temp., °F I qq.~"I 6Havg 



Avg. orifice meter 
differential (in. H20) 



1\H@ Orifice meter cal coefficient (in. HzO) 6 H112 
Ave. Sq. Root tiH 



1.1..e1.a;;,,, (in. H20) 112 
(") .lo~~ 



Meter Box Parameters 
Time 
(min.) 



Vacuum Stack Temp Probe Condenser Dryer Filter 
Dry Gas Meter 



In Out 



0 '&.( 1~i ~59 17~ ti,LI .!;..;tt, GG GG 
5 111 IR :2iloO 1,,., ~o -~1-:!» qei <ict 
lll 



'"' ,~2 ~l,6 113 ~, S..24 '"'"' <;<; 
15 I a.) 1"2 3\oo \11 ~, S"IO 160 Cict 
20 I "I I :!,2 ~t.' r1;i SC\ 512 /00 G(i 
25 1 &.f 162. ~loh 11i ( .. t\ SrS IOCJ qG 
30 I&.( ,~:1 3l.O 11;:i I of\ G"r; /Clr) <;G 
35 



40 



45 



50 



~)[) 



60 



Pre Leak Check .OOA @ 15' in of Hg Vacuum: l 'l in of Hg 



Post Leak Check , 00 "'I @ __ _,_/ .-5.__ __ in of Hg 



Field 
Calculation 



l111t1a1 Date 



Calculation 
Check ~ \Q ~8~ 1'7 SS Entry 



l111t1al Date Initial Date 



AQS-ST-02-F17-REV3 



\ 











SAMPLE RECOVERY DATA 



Plant ~ \ l:J E (D 



Location U (\) 1-1 # 2 



Date cg- I°! - /q Run # ------=f-3"-; __ 



Balance ID# _S_'.i~-- Method # ~A 
Train Preparer _DP\)=--.,__....._ _______ Sample Recovery Person ----"b__,_\?--'-V_/ ____ _ 



CALIBRATION CHECK (required once daily-if already performed, skip check) 



Standard Weight: 500 g Recorded Weight: Pass?*~/ No 



* Field balance must measure within ±0.Sg of standard weight. 



FRONT HALF 



Acetone Rinse: 



Filter: 



BACK HALF 



Sealed Liquid Level Marked 



Sealed ID#: ________ _ 



Container Contents: _______ _ D Sealed 



[] Sealed 



D Sealed 



Container Contents: --------
Container Contents: --------



D Liquid Level Marked 



D Liquid Level Marked 



Description of Im pinger Catch:-------------------



IMP. NO. CONTENTS 



1 \-\2() 



2 tt'2.n 
3 ~t>.\-v . I 



4 Sil; C..CA 



5 



6 



TOTAL 



Chain of Custody Completed 



Comments: 



AQS-ST-02-F4-RE\'4 



INITIAL 
VOL 



(ml) 



LO'z) 



100 



~ . 



"200 ,t-



~- WEIGHT (qrams) 



INITIAL FINAL NET 



i~""1-.~ qoo. c 4,-;, C \J. ) 



't-7-'-{.q 7?lJ,O 5.1 
(o5q. 8 rof:o. 2 0. lf-
iL'Z./2. 817. Z 5.tJ 



'3\CH., 8 '2\So ri ._,. 0 ,l) 53.5 
./ 



Calculation Check: \{b 
Initials Date 











Method 8A - Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide 
Emissions 



Date I $ •J5 ·1'1 
Operator I A) f $ /T~\ 



J.L\ '"' Start Time I ,s:A.fe 
Meter Box#: 



)5:!,/..( 
Barometer· 



UMA# 5 Probe 



l111t1al DGM Rearj1ng 
l"rnal DCM 



l//.0 f?emJrng 



Sample Volume, ft3
: 



Tm Avg. DGM Temp., °F 



t,H@ Orifice meter cal. coefficient (in. H20) 



Time 
(min.) 



Vacuum Stack Temp Probe 



0 c,.s 13J ~'4Lf 
5 C,,G"' ,~, "'\Q2 
10 q,s- I:; I -J,t.,l) 



15 c;.~ ) ~, "loO 
20 q.s- 11-1 "2J .. o 
25 'i. S' ,~, :\lft() 



30 G.s J\\ ~I,.(') 



35 



40 



45 



50 



55 



60 



Pre Leak Check ,00\ @ 



Post Leak Check ,00' @ 



Field 



'· 1'1 · JC. Calculation A'FS _ 
l111t1al Date 



Source I A.~ . Pu:oc..:io U·ol. Load:~ 



RunNo.:~ 



CO2 , dry% by vol.:l.,,u;A 



Ps I · l.C\ 
Stop Time:! 1t.:1c 



01 I 8 



I '&A-j.l ~ I I Pbar 



I T, 



I 'I 



6Havg 



1.tetail 
,,H112 



Meter Box Parameters 



Condenser Dryer 



111./ Li, fj 



,,,., ta'-l 
171.. ~ ,,~ /;") 



11'~ ~, 
,,:2 '='ft 
Ii A S'~ 



15" in of Hg 



II in of Hg 



Total run time (minutes) I '3,Q 



Bar. Pressure (in. Hg) I ;l(i. ')~ 



Stack Gas Temp., T I , :!,/ ,OC> I 
MB Correction Factor: I I 1,00\\s 



Avg. orifice meter 
differential (in. H20) 



Ave. Sq. Root oH 



(in. H20) 112 
I") . ui "Zvi ~ 



Filter 
Dry Gas Meter 



In Out 



Sd-6 /Ol JOO 



Clb 10a. JOA -
SIG JD~ IOO 



s,<, ,o .. , JOO 



sa., I 0'-[ JOC) 



SIC\ JOL/ JOO 



5\5 10'-I 10 I 



Vacuum: G .E; in of Hg 



Calculation 
Check -~_'$_ \'O -8~1q SS Entry Jf&__ (() ~'b--11 



l111tral Date Initial Date 



AQS-ST-02-F17-REV3 











SAMPLE RECOVERY DATA 



Plant S\GECQ Date 6- !Y -/CJ Run # __ O--+---



Location I )rJ IT ff 2 Balance ID# _S_' ~± ___ Method# BA 
Train Preparer __,.l'"""")--'\?'--'-V_



1 
_______ Sample Recovery Person __ ____.DP"""--'~\/ __ _ 



CALIBRATION CHECK (required once daily - if already performed, skip check) 



Standard Weight: 500 g J
// 



Recorded Weight: g Pass?* @ / No 



*Field balance must measure within ±0.5g of standard weight. 



FRONT HALF 



Acetone Rinse: D Sealed D Liquid Level Marked 



Filter: D Sealed ID#: 



BACK HALF 



Container Contents: 



Container Contents: 



Container Contents: 



---------



--------



--------



--------



D Sealed 



D Sealed 



Sealed 



D Liquid Level Marked 



D Liquid Level Marked 



Description of Im pinger Catch:-------------------



IMP. NO. CONTENTS 



1 l-120 
2 



I ~ iz{) 



3 F;11PTY 
4 



/' :A 2:>I II< 



5 



6 



TOTAL 



Chain of Custody Completed 



Comments: 



AQS-ST-02-F4-RE\'4 



INITIAL 
VOL 



(ml) 



I f)f'J 



/t)O 
13/ 



:?qu--,._/ . 



WEIGHT (grams) 



INITIAL FINAL NET 



()qFtrS 14(), 2 4-1. '-+ 
7{)/ LL 



I 7o~ 2 9-.R 
63/ 0 C::.32.0 I !) 



7°11 .9 7Cf0.3 4-. ~-



n"7!J I it>-~ ' 7 .. 87tf-.l 5 {. G:' 
_) ., 



Calculation Check: 'CD 
Initials Date 











(:.J::b-j 
Air Quality services 



Method 8A - Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide 
Emissions 



Date: Source I A.~. Broi...!)Q U·;;:l. Load: I /11, iel 
Run No.:I Teo 



CO2 , dry% by vol ,A.)/A 



Operator A)f$/1A)\ Ps: .__I _"' _'/, _I __. 



1. '?:. 5/tt\ Start Time '-"I-=(.,_: o_~-'------' Stop Ti me .... 1 .... l....,l,,._:.....:~..__'-\-=--..... 



I Meter Box#: I Barometer 
. ) 5 :!>'-( 01 I 8 



I UMA# ,S I Probe 



l111t1al DGM Reading 
Reading 70.J./~f., 



F111al DCM 



Sample Volume, ft
3 =1u~~u1 I y 



Tm Avg. DGM Temp, 'F I ~,lf?J~ 
uH@ Orifice meter cal. coefficient (in. H20) 



1.~l.;t;t 
:'iH112 



Meter Box Parameters 
Tirne 
(min.) 



Vacuum Stack Temp Probe Condenser Dryer 



0 7 1;1A :Z 112 ;iZ f7l, ut. 
5 , 12'1 "11 .. 0 111 ~" 



10 
'7 12'1 lL> \ )1ln bl . 



1 c) '1 JaG ~\t\ r,c;- l., l 
20 , JaG :;L,:?, ,,~ , ,, ' 
25 , 1 d.c, ~1 .. 1"'1 , ,i fAd. 
30 -, 1att 3LJc) 11ot lo '2 
35 



40 



45 



50 



55 



f>() 



Pre Leak Check. .oo ~ @ 15' 1n of Hg 



Post Leak Check: . bo\ @ ~ in of Hg 



Field 



Total run time (minutes): 



Bar. Pressure (in. Hg) 



Stack Gas Temp., °F: 



MB Correction Factor: 



Avg. orifice meter 
differential (in. H20) 



Ave. Sq. Root t.H 



(in. H20) 112 



30 



('") ,u,7vl~ 



Filter 
Dry Gas Meter 



In Out 



~26 G~ G~ 
c;i \ Gq q~ 



~\lo J ()'() q~ 



.<"JO J()t) <i'& 



(:~ Jtf) qq 



~}\ JN°) <iG 
S"I~ IOI GQ 



Vacuum: -, in of Hg 



t·.ab·fG 
Calculation 



~--
Calculation A)f$ Check. \~-B-'3 SS Entry ~ lV-i-\°t 



ln1t1al Date l111t1al Date Initial Date 



AQS-ST-02-F17-REV3 











SAMPLE RECOVERY DATA 



Plant A. Q,_ Brcwo 



Location U(\i:\: ~ 



Date S- / C - I 0_' _ Run # _.,_/ (_;;:.._::_: __ 



Balance ID# 511 _ Method# _L/_,___ 
Train Preparer _J)_._P_;u!E._ _______ Sample Recovery Person _ _,,O.._Pu ............ ~-----



CALIBRATION CHECK (required once daily - if already performed, skip check) 



Standard Weight: 500 g Recorded Weight: LfqJ B g Pass?* 6s No 



*Field balance must measure witr in ±0.Sg of standard weight. 



FRONT HALF 



Acetone Rinse: Sealed Liquid Level Marked 



Filter: [j Sealed ID#: 



BACK HALF 



Container Contents: ________ _ 



Container Contents: ________ _ 



Container Contents:-------· 



D Sealed 



Sealed 



Sealed 



D Liquid Level Marked 



D Liquid Level Marked 



Description of Im pinger Catch:--------------------



IMP. NO. CONTENTS 



---+---1-\ao 
2 



3 



4 



5 



6 



TOTAL 



D Chain of Custody Completed 



Comments: 



INITIAL 
VOL 



ml 



-------------------



AQS-ST-02-F4-REY4 



WEIGHT rams 
INITIAL FINAL NET 



1c; ~ 27 ,'-f 
1~0.(:) 1~-/ .!;.. _s ?, . :::> 



to t,o. a 0~;0: 0 (\ . ~) 



~,1.a }fl C - 7 r_ _v. _J. 



~ 
,_) 



Calculation Check: "(Jf:) 1~·€-l't 
Jn,t,als Date 











C:J.:J:d Method 8A - Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide 
Emissions 



Air ouallty services 



Date I ~ ·~O ·I GI 
Operator I A)f$/T;\)\ 



\ ,() re,f f(\ Start Time I I 1; ~ S: 
I 
I 



I Meter Box # I JS :!:,L.f I Barometer 



I UMA# I S I Probe 



Initial DGM Reading 75.'7 
Final DGM 
Reading 



Vni Sarnple Volume, ft 3 



Tm Avg. DGM Temp., "F 



t,H@ Orifice meter cal. coefficient (in. H20) 



Time 
(min.) 



Vacuum Stack Temp Probe 



0 ,~ ,~c. "!)t, I 
5 



''°" ,~.Ci 1't.a 
10 l °?) J;t~ ~lo(> 



15 J~ 12C. "'2.L,() 



20 ,~ J~G ~Lil) 
25 .~ J '2Ct '1..1 .. 0 



30 
':!, ,i~ 'l..111' 



35 



40 



45 



50 



55 



60 



Pre Leak Check • 00~ _ @ 



1°ost Leak Check • 00ol @ 



Field 
Calculation A)t$_ g ·iiU>~lt; 



fn;t1al Dute 



Source I A.~ ' Brot.:>Q U·ol Load I A,'J I 
Ps I • !, L, Run No :I EJtuer1I 



Stop Time:I 1i:os- CO2' dry% by vo1:l.,u1A 



01 I 8 Total run time (minutes): I ~o 



I '&A· j_l ~ I I Pbar Bar. Pressure (in. Hg) I 2s.'io 
(s7.l,c;, I T, Stack Gas Temp., °F: I 1iG.o 



\,,.~1'-1\ I 'I MB Correction Factor: I 1.001B I 
I ~.-1. ,u I i'.\Havg 



Avg. orifice meter 
differential (in H20) 



,,H112 
Ave. Sq. Root c,H 



1. ~ 1.a;,. (in. H20) '12 



(") . lo 'Z.Ji s 
Meter Box Parameters 



Condenser Dryer Filter 
Dry Gas Meter 



In Out ,.,~ l.,5' g(o q~ aR 
\ '7t. l;:, s:io 'ii q~ 



115' _c;~ SJ~ q« qg 
,.,5 -~.2 S 10 c;cg GS 
J1'4 5'1 f;Ot(\ 'lQ Gi 
J iJ4 &I{ h\ I q~ q1 
\.., 1 5S G'J.~ a,<; G1 



5f 111 of Hg Vacuum· l ~.0 in of Hg 



111 of Hg 



Calculation jjf;J_ lO.&lf SS Entry Check _ ltlt> ro-8-!9 
f111t1al Date Initial Date 



AQS-ST-02-F17-REV3 











SAMPLE RECOVERY DATA 



Plant S\ ( FCO Date 8 ,-20 - / c:1 Run# _--1-/ .;....../ __ 
I • 



Location ()f\.l 11 :ff 2 Balance ID# S i-f Method# 8A 



Train Preparer _b'-'--'-'?_· ,.__/ ________ Sample Recovery Person -~l ... )'-f>,._____,_\/ ____ _ 



CALIBRATION CHECK (required once daily - if already performed, skip check) 



Standard Weight: 500 g Recorded Weight: /g Pass?* ~ I No 



*Field balance must measure within ±0.5g of standard weight. 



FRONT HALF 



Acetone Rinse: D Sealed Liquid Level Marked 



Filter: D Sealed ID#: ---------



BACK HALF 



Container Contents: --------



Container Contents: _______ _ 



Container Contents: _______ _ 



Sealed 



D Sealed 



D Sealed 



Liquid Level Marked 



D Liquid Level Marked 



Description of Im pinger Catch:-------------------



IMP. NO. CONTENTS 



1 /-/,·; 0 



2 HzO 



3 F"'/111 pr( 



4 ~ U It' A 



5 



6 



TOTAL 



Chain of Custody Completed 



Comments: 



AQS-S T -IJ2-I .J.fff\ .\ 



INITIAL 
VOL 



(ml) 



/00 



100 
,{ij/ 



2!:£) . f f·-



WEIGHT (qrams) 



INITIAL FINAL NET 



·;LID, 7 775., 35.5 



70{~. J 7/a.3 4-. ) 
l) 2 I') I'' /d.V 032. l (1. ! 
lqLf, () -,q7 (~ 3.C, 



J 8 77 /J 7 g I S. l Y.3.3 
.J ,} 



Calculation Check: JJb 
Initials Date 











Method SA - Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide 
Emissions 



Air Quality services 



Datel \·;tO·f~ I 
Operator I A)f$/TA)\ I 



,.o '"'Start Time I ,~: ~o I 
Meter Box#: 



1 s :1,1.r 



UMA# 5 
Initial DGM Reading 



Barometer: 



Probe 



Final DGM 
Reading 



Sample Volume. ft3 



Avg. DGM 1 emp. "F 



t,H@ Orifice meter cal. coefficient (in. H20) 



Time 
(min.) 



Vacuum Stack Temp Probe 



0 1 l~G ~~L/ 
5 , J;tG ~fib 



10 7 JalC. ~(,,;J 



15 7 ·~c. ".2.l. I 
20 , 12'1 7,L,t) 



25 1 I olCi 3lab 
30 '1 J.2Ct :\lab 
35 



40 



45 



50 



55 



60 



Pre Leak Check . 092 @ 



Post Leak Check .oo'!, @ 



Field 
t·;t6-fG Calculatior1 A'i=S 



lrnt,al Date 



Source I A. P.> ' Bro~o U· .;2. Load iA,'G{ I 
Ps I ... 3.u 



Stop Time I . JG:oo 



01 
8 



f&f. T, 



'I 



I G1..1sl 1\Havg 



1.~1a;;2. 
.,H112 



Meter Box Parameters 



Condenser Dryer 



n~ /nl. .. ,,,., ,~ 
11~ lnh 



17"1 5~ 
17, (', 



. 



'1'2 ~, 
I 1d. .~~ 



15' Ill of Hg 



c;.s 111 of Hg 



Calculation 
Check J./.6__ 1{)--'&,~ 



111,t,al Date 



Run No :frwd\)t.l 
CO2' dry% by vo1:l.,,u;A 



Total run time (minutes): I !>O 



Bar. Pressure (in. Hg) I ,;ic; • J(e l 
Stack Gas Temp., °F ,,~C,. D I 
MB Correction Factor: I I 1.001g 



Avg. orifice meter 
differential (in. H20) 



Ave. Sq. Root uH 
(in. H20)112 



ri. u, 'Z.a c.;: 



Filter 
Dry Gas Meter 



In Out 



t:lL1 '18 G1 
.c;;lo 'iC.. q; 
c:,~ 106 qq 



.t:a~ la!) q~ 



51Ci 100 q~ 



51~ IOI 'ii 
_(;t>C\ ID ( 'i~ -



Vacuum: ( in of Hg 



SS Entry: - \f.YJ 1M~i9 
lnrtial Date 



AQS-ST-02-F17-REV3 











SAMPLE RECOVERY DATA 



Plant _A. fb. J:3,,ow(\ 



Location U\'\i+ ~ 2 -=--"-'--'•--------· 



Date 8-20 -/9 



Balance ID# 



Run# / 2_ 



Method # ~L/ __ 
Train Preparer ___D_._P_,\,)""---------- Sample Recovery Per son _..3,Q.,_}?\)..__,,..__ ____ _ 



CALIBRATION CHECK (required once daily - if already performed, skip check) 



Standard Weight: 500 g Recorded Weight:____ / g Pass?* <Ye$~ / No 



*Field balance 111ust rneasure witf in ±0.Sg of standard weight. 



FRONT HALF 



Acetone Rinse: Sealed Liquid Level Mn1·ked 



Filter: [] Scaled ID#: 



BACK HALF 



Container Contents: 



Container Contents: ________ _ 



Container Contents: ________ _ 



Description of Im pinger Catch:-----· 



INITIAL 



IMP NO CONTENTS VOL 



·-- ___l!I1il_ _____ 



1 i-lao , __ 100_ 



2 ~t~.n l()C) 



3 .Fmo-\u A-. a 
4 C,i\ic.CA. ~c::f\+ 



5 



6 



TOTAL 



Chain of Custody Completed 



Comments: 



D Sealed 



D Sealed 



Sealed 



D Liquid Level Marked 



D Liquid Level Marked 



WEIUHT (qramsl 



INITIAL FINAL NET --· 



7/(,.,,q 751). r, "2"2.. (: 
_ ___,. _,, ' ) 



7B3.3 78R.3 C: 0 
'--"' 



Ci{;O r") {;,{d),c:; (), :S L 



t?u ~ 82+.8 3.q 



2 q3 /. 4-, 3uZi. \ 1+ ') ~ .___.,, -,u 
J J 



Calculation Check: JJI? 
ln111als Date 



-----·----------·---------·· ···-·--·-·--··---------. ··---------·-···-····---------------



-~------· ---------------------



AQS,ST-02-F4-R EV4 











APPENDIXD 



TITRATION DATA 











Project Number: 
/96 7;;5) .. ~f(-«:,( 



H 2 SO 4 Titration lab Data Sheet 
~\&&;e.o 



Client: .fJe<>Vl<'l itC location: ft f.:, 11,, .:tr ;i_ Titration ;f-f(j':(Cf 
Date: 



Test ;w:.4?.i: 
Method: 5A- Titrant Normality: tf)p{'({l Titration Analyst/s: 



J/fL.-



Loa~ 
Injection Run 



(i,.v' Rate Number 



i:,---l 



rl:q, I~ 1,. , I Q-\ I 
H 11Z; I I l' I f} -<' I 
It I i s'b I 2. 31 es I 



VDZD H I ;,4 1)3'. I '1 I 
It 1,;v(, I })--1 ~1 



Buret Start 



Burel End 



Burel Start 



Burel End 



Burel Start 



Burel End 



Burel Start 



Burel End 



Burel Start 



Burel End 



Burel Start 



Burel End 



Titrant 
Trial #1 Volume 



lmll 



6,0 
O ot;' 



0. o.; 



D.I 



>.o 
-;}.. 9a 



S. q 



r.Cf 
J.O 



9i 1 {, 7 
II. b 



·'2; ,., I ,.Y 
I. 7 



/1>.0 



1(,, 1 (. 7 
'~·-'1 



Titrant 
Trial#2 Volume 



lmll 



tYoS ,_.-



{). I 
(}.()::, 



J.u 
5'1 



J_q 



7. 4 
er.er }..o 



11.b L7 n. ~ 
1§.0 



I. 7 lb) 



I~. 'i 
/.7 



Ji;.( 



Average 
Titrant 



Volumelmll 



d).65 



2.qo 



).o 



I~ 7 



/_7 



l. 7 



Total Volume 
of Sample 



Solution lmll 



Volume of 
Sample 



Aliquot (ml) 



::lO 



Emission 
Result 



1~·0 IX/ IB 
189~ I ,, I~ 
lrw I ·r j~ 
Ji10 I If I B 
1~80 I ,, IB 



w-B::ts:::t ~I -,----I -.----I ----.-I ----, -------,11 I ,, I D ~t-~-f+jff 
I I I I ::.:'.':::· I I I I I 11 I II I D 



Analyst 
Ru n Time[Notes 



Initials 



:S;U 



·- ·-· -- l Ii-/ '15"-19.«; -~-//_ 
~ 



~ 



/ 1:,311.-t 7rl r4L 
-



/<1/0 1~7'0 _J,4-f_ 



-
tfo3-113~ 



SA-L 
i/cJJ:0 



I q 5-5--,}--@> 
S-4l 



L3f:/§!.::t-l11tr· ~J 



L 











H 2 SO 4 Titration Lab Data Sheet 
S\GiEW 



Project Number: ( tJ ~ 7()-//-()B ( Client: -b<,., ' 6 , I'-$ location: I+ b/1-# }- Titration '6-1/i-!Cf 
Date: 



Test fvl-- ii/-5;: 
dA- . (()' I 0



~ Method: D' T1trant Normality: ( .[) '10' 
~-



Titration Analyst/s: _j~ 



Load 
Injection Run 



Rate Number 



Titrant 



Trial #1 Volume 



lmll 



1-l:4" ·- f.:::,-";. 
Burel Start )..&,)._ 



I) / 
/ .0'> 



Burel End J./),.;) 7 



Titrant Average 



Trial #2 Volume Titrant 



lmll Volume lmll 



J.dl:)-< 
(1),/5-



,)»,.> 
0.05 



Total Volume 
of Sample 



Solution lmll 



---



Volume of 
Sample 



Aliauot lmll 



.----



Emission 



Result 



I I I ,1 I '"'" '"" ~. 3 . N 3 . . I 6 I I LJ 1J \h 7 ), (< v '""""' Jn J .o J-l-1. .,, 1 o ) o 8 .o (Mu ~ 



I I I 11 ::,::,:::· I I I I I 11 I I D 
ITJ 1::,:.,::~1 I I I I 11 I ID 
ITJ 1:::.,:::·1 I I I I 11 I ID 
ITJ I:::,::: I I I I I 11 I I D 
ITJ I ::,::,,:~ I I I I I 11 I I D 



ITJ I :::.,::: I I I I I 11 I I D 



Analyst 
Run TimeLNotes 



Initials 



.::r;. 



/ 3.'-/{Jll-/ /0 
TkL 











H 2 SO 4 Titration lab Data Sheet 



Project Number: (f/ 6 lo-/{-t;O( Client: sJ.&Eco location: /+6/3,)._ Titration ,"' -/Cf ./1 
Date: _,?:> __ _ 



/v'lA--SJ:-
rest · 



Method: 1J, fr Titrant Normality: !J.D/if<t Titration Analyst/s: Y.A-l---__ ,;__ ____ _ 
Load 



Injection Run 



Rate Number 



/1:;,}-



li'.•t 
J>t I r.'1 I f<-7 



1;/x I 1-b 1/H I 
I ~-·7h 11.b I R-11 



I I I 
I I I 
I I I 
I I I 



Titrant 



Trial #1 Volume Trial #2 



{mll 



Burel Start t).0 &.o< 
0.D5.,,, 



Buret End O.ri> 0. /() 



Buret Start ().0 C?. <go 
o.go f)/t, 



Burel End {.l,o 



Burel Start f. 7t> )so 
Burel End :i.{o 



oi, ~jD -



Burel Start ~.3,D o.i f..-1./0 



Burel End L-1.10 l-f. C/D 



Titrant Average 



Volume Titrant 
{mll Volume {mll 



--- O .. D) t) ,(){_, 



o,g o.ru 



O.f; 19.f;O 
I 



tJ,'3 (),<le? 



Total Volume 



of Sample 



Solution fmll 



....---



Volume of 



Sample 
Aliquot {mll 



,)u 



Emission 



Result 



I dD 19,1.o I EJ 
I w ltt0 IB 
I U) I 1°



4
·
0 I B 



l~::r::s:::--,--' I ---,--1 --,--1 -----.-I --,-I ---.I I I I D 
I ::,::,::: I I I I I I I I I D 
I ::,:,'::: I I I I I I I I I D 
I ',:::,'::: I I I I I 11 I I D 











H 2 SO 4 Titration lab Data Sheet 



Project Number: /c,610--d-ai( Client: 



Test 
Method: 



;V[.,1-,Sj: 



~-1- Titrant Normality: 



Load 
Injection Run 



Rate Number 



llfl-3 



I ~t \\;,, I 10 I 
\;; \di~ 11, I 



Lov 



i5{ 



f.D 
(;-fit\ 



Ll., 
C-PfY' 



F!tJ 
~G-rr" 



Plli 
~p"" 



I 



13 . . 



EJ 
0 



kJl<-v 



!S-6 
~ 
~ 



Buret Start 



Buret End 



Buret Start 



Buret End 



Buret Start 



Buret End 



Buret Start 



Buret End 



Buret Start 



Buret End 



Buret Start 



Buret End 



Buret Start 



Buret End 



Buret Start 



Burel End 



St-""6ilo 



D.o /'-(g 



Trial #1 



f;'. ftJ 



§"'. ,s· 



S-,)-0 



;so 



6.w 
7. '10 I 



1)0 
1v:~ 



11.tv 
i.:i,w 



i).$ 



15'.J. 



H,.W 
ri:,o 



I 11. 90 
l'.1--1.''70 



Titrant 



Volume 



lmll 



&-c>> 



(,1:10 



1.3 



I.O 



(.D 



I.~ 



,,.,., 
,.-, 



i.0 



Location: 



Trial #2 



<;;'./,' 



5.)c) 



s-.q 
G. l 
7jfo 
9.)-o 



ID.)..O 



i I. ).tJ 



IJ-~~ 



11.g 



ir:;/3, 



1i.g 
' 



15.}0 



I 4, ~ 



?.,L30 



J.;}.ro 



(rt;!3A Titration Sk)oJtt/;Cf 
Date: 



Titration Analyst/s: _f'~ 



Titrant 



Volume 
(mll 



tfJ.tJ5 --



(),70 



(. 3£1 



(.C' 



I.D 



. ,., 
LS 



l.b 



(. '1 



Average 



Titrant 



Volume (mll 



/1.CJJ-



().70 



1.'70 



l,D 



t.o 



1.< 
/,t;( 



LY 



Total Volume 



of Sample 



Solution (mll 



Volume of 



Sample 



Aliauot (mll 



Emission 



Result 



I gq_o I dV I EJ 
\ 16-0 I w IB 
\
9w I)() I EJ 



\ss.o \ J-u \ B 
I i<1.o I )JJ I EJ 
\ 9<t.o I J--0 I B 
\1~0 1~ I~ 



Analyst I 
Ru n Time[Notes 



Initials 



._::r;...,<_ 



t 6o'-f.-l 6 !,I,./_ f ,A-i. 



_::,4-] / 735-:.;gc!> 
~ 



-



f g3;9-ICftV 
IA-L 



. 



:}o) g .. )<J)! 
:TAI-



I 



I )'J-oS--JJ ~ 
SAL 



_J 



-, 



J-3d.-73}( 
3'/ll 



I 



. '.I 
-~ . ., 1 " 



(5 c) -XI "-0 IC G:._



1 



:f' 4l 



I 











H 2 SO 4 Titration lab Data Sheet 



Project Number: ({f671J-//-ct>/ Client: S-?6-,8[_o Location: /[1)6 ,A_ Titration &:J-1 ,1Cj /t/,;J/11 
Date: 



Test 
Method: 



N(,15;;.. 
'.8 /j-



Titrant Normality: O.ol'-fg Titration Analyst/s: ·~ .. ...) 



l-W 



( 'rb 



GI...J 
l>b 



io(,,./ 
r<(; 



Low 
lti"b 



Titrant 
Trial #1 Volume Trial #2 



{mll 



Buret Start ;;?170 1t1.l[) 



JHlO 
/, Cfo 



d6.(;o Buret End 



EE] Buret Start )&.SD 
I. {;t) 



J,S. '-10 
Buret End JJ -fo :,OJ>t? 



~ 
Buret Start !,O. fD 



l{;i) 
-~ t. 7i) 



I, 3'3,3o Buret End -~I. 70 



fl::/c,y1/_ 
Buret Start {:;,;,a .~,.;/')-



'k, ~..O>-
Buret End ;ii_()":( 7,a/0 



Titrant Average 



Volume Titrant 
{mll Volumefmll 



}_.O / .. Cf< 



(..{;v l.tv 



I, {/:I l,tv 



{f)_iJ') 0. /)'-;)-



Total Volume 



of Sample 



Solution r mll 



/OiJ.0 



Volume of 



Sample 



Aliauot {mll 



J...O 



Emission 



Result 



1~0 I~<? I~ 
1 1'1.D I ,}./ I B 
I - I)~ IEJ 



EE] BuretStart )7, JO . ;O ~i;.O -, . . . I ('Xi ,., I _..., I EJ· 
7 (. 7 / ·7. L ;'tJ L ---/tJ 7) (,U e,,-1-() 0.C).i) 



Buret End ;?Y.O '7(V. 0 



~ BuretStart ;(JO (jO ~S-~0 i/ftJ ('f;;- I /0).D I ().() I D 
~ BuretEnd ~.5' ~C.i..fo . . _ 



I --,-----r------1 I 11 ',:::,s:~ I I I I I 11 I M I D 



I I I 11 :,::s:::· I I I I I 11 I I D 



Run Time[Notes 
Analyst 



Initials 



o.:;15--:...0:)ttS- :J'""'"'/J.L 



P-3 o&--a3'38" 
~il,,t_ 



09-5it q: ;)..O 
Ju 



·-· 
T.d.. 



-



o:J.4)-0J I).... :J-4-L. 



0'-f 05- (JL/ 75 . //U-j 



I 











H 2 SO 4 Titration Lab Data Sheet 



Project Number: t<t6?t:-l{..aJ( Client: $:U,-e(O 



Test 
Method: 



M,.rtSJ: 
'$Ir Titrant Normality: (JJ) 



Load 
Injection Run 



Rate Number 



Titrant 



Trial #1 Volume 



lmLI 



f:;,141,/{ 
Buret Start i--(0.'1i) j 



,,. &.it-'J 
Buret End i...-/_;;,47 



I~~ I ,0 I --)-1 Burel Start t.-ft.f O I . l:) 
Burel End Lfl.t 



I,~; [i.o I~; I Burel Start L-·1)..10 
(.50 



Buret End 1-1l-i . )._ 



I 1~0; IY-0 I~~ I )_(1,0 Burel Start 



I. fO 7:P.so Burel End 



CE Burel Start ?J.ou 
t}{)) 



Burel End 1;?.v~ 



I 1Ltr 1'1° I}< I Buret Start 32.ID 
Burel End -;3,q /,'l{O 



I IL~~ I iO I ~b I Burel Start ';,,;. 7~, ') .ls' 
Burel End ~ .7) 



1 



i, l«1' 
hf(4-



/fr l4- l.i;d 
T'l?0""' 



Burel Start '-f (. /0 
(J.D'J 



Buret End 1.-\IYf 



location: / 1·(3/1;)._ Titration i/J-)r3/;q 
Date: 



Trial #2 



f-t1J.1-tf 



'-',I). ,;V 



t-f ~6{) 
'1).-;o 



1-fi.1,µ.) 



l.f 5'. 7o 



~ -o stJ. '7 
,, i) '/d-. 



;Jui 



",J .1i> 



?,J.ltO 
3,s-:-.v 



Ji.,{ 



L-f LD 



vi 1.1< 
Y. l-.:'1-D 



Titration Analyst/s: ~4-L 
Titrant 



Volume 



lmLI 



/ 8.o, 



1.10 



1.0 



/ 
I. ':> 



{I).&§ 



/. $0 



],b,; 



(:).D,' 



Average 



Titrant 



VolumelmLI 



&.or' 



uo 



I~ ,;v 



/:;;-z; 



6),t)) 



t.~o 



).bi' 



o .o{ 



Total Volume 



of Sample 



Solution (mll 



-



Volume of 



Sample 



Aliauot (ml) 



-
Emission 



Result 



I ?M IJo I B 
[nu l~o I~ 
l,)faL I~ 10 
I - Id~ ID 
lvo l;J-o IB 
I f»-



0 I dO I D 
1~1cW-1EJ 



1 I Analyst I 
Run Time/Notes Initials 



- --_T~L 



;)o56·)J ~ _;-AL 



·-----'---J 



_'I '2S-.))..S-5! J ~I "'~ I 
l 



()0 t>'1-Cb>'-( ::T/ll.._ 



- S4r:_ 



<!Jt 5<3-·:P')-;)'t, T-'?'LI 
/Vtv /.JJ6 c; itr,) 



03~-0f-fCV_ YAL 



l J 



·····--~ )1 
1lfu.5,s.vci)/ IM1 











H 2 SO 4 Titration lab Data Sheet 
• I'.' ,1 ) 



Project Number: l'lt1c-rf~c)/ Client: >:iG Eco Location: /t I';?('::., O'-. Titration o/J£ /ft 
Date: 



Test 
Method: 



/1}L1t:SJ:.-



Titrant Normality: (9 . 0 I L-f '6 --· 
Titration Analyst/s: _j If L zTJ,,4 



Load 



16-~ 
Wu 



ibD 
l-Ou,, 



Ibo 
Gow 



Injection Run 



Rate Number 



Titrant 



Trial #1 Volume Trial #2 



lmll 



{;/owl 
Buret Start L-t I.~~) i-1/ .. ?, 7 



[J.D"/ 
Buret End L~rl, 7J';J '1 (. i-/c) 



Titrant Average 



Volume Titrant 



lmll Volume lmll 



/ {) .05 tD.05 



Total Volume 



of Sample 



Solution lmll 



Volume of 



Sample 



Aliauot lmll 



Emission 



Result 



~ BuretStart t:--tl .. ~D r.,;-J ~·t'f.D_ (."?-o (4:,-V I q).o I w I l&Olgl LU Buret End L-{7j) l/4, '-:,V . . . 



~ BuretStartl-/'1,~ /.75 L//J~ (.7':; {.7'j llft!}O I d-0 IIDO,Oi 
LL_J BuretEnd 46.'J::, {_/t.oo . . . 



EE] BuretStart >0,00 .! ·-'i) 3/s.P ..-,0 .--{) I ~~7 I ·" f) I ~c J..7 /,) /, 7 l . /) ~ 0-01?.> 
Buret End ?,/, 5D ;,3, .t)D 



I ..---I .-----,I 11 :·:,: ',:~ I I I I I 11 I I D 
I I I II',:::,::~ I I I I I 11 I I D 
I I I II'::::.,::~ I I I I I 11 I I D 
I I I 11 ',::.:,::~ I I I I I 11 I I D 



~ -
Analyst 



Bu n Time[Notes 
Initials 



c--



l!}c;,,,;< 
--·· - .31'/-,L 



--



di J-i-f-l/5 .... I J!tl 
. I H 



i ; ?/ .3. / 3 '15 __ ::;-,--;iL 



I 



-
-!>Ott-(!;· YJ • 



_T~ 



~ 
I 



J -- I 



I 
,--



~ 



~ 



,-



I I 
,--



_I I 



I _J 











**SEND A COPY OF ALL RESULTS TO LYNNE WILSON - lwllson@aqsllc.net ** 



SAMPLE LOG 



Air ouallty services AND CHAIN OF CUSTODY 



PROJECT#: I q h 7&-rt-oe/ RESULTS TAT: Standard I Expedite I Rush I Other: 



RUN 
SAMPLE LOCATION 



CONTENTS COLLECTION 
SAMPLE IDENTIFICATION 



NUMBER (INCLUDE FILTER# IF APPLICABLE) DATE 



/t/676)-( ( 4~(3. <f-:) D7- /{°"di.~vr-R~k- fJ-r'i"-11 



!t;t-::V- :2- J_ ."' \ 
/( 



-3 '> ) {I 



~<--t 'i I t( 



-~ 7 I I( 



-(, t . !/1KJ/1q 
--7 7 \ \ &/;~/(q 
-g g \ \ ( ( 



·-q q I // 



-to /0 I I 8/)Jj 11 



- I/ /( 
I 



/I 



-I)- I)_ I{ 



-c~ ,3 /1 



-r+ r l-f l It 



-(~ 15 41'::1>- ll-;;._ /J0-A0Je_ c,_ /li-se_ <t IJe lt1 
~(t)b ~14- :J;;t_ g,.. I '):-(Ci,~J.? N) 5<::ctob lvd- ..::1M_. 



COLLECTED BY: (PRINTED and INITIALS) DA TE / Tip,!!: RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) RECEIVED BY: (PRINTED and INITIALS) DATE/TIME DATE/TIME RELINQUISHED BY: (PRINTED and INITIALS) RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) RECEIVED BY: (PRINTED and INITIALS) DATE/TIME DATE/TIME RELINQUISHED BY: (PRINTED and INITIALS) RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) RECEIVED BY: (PRINTED and INITIALS) DATE/TIME DATE/TIME RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) DATE/TIME 



AQS-ST -02-F5-REV5 



Air Quality Services, LLC 



425 Main Street Evansville, Indiana 47708 
Phone: (812)452-4785 Fax: (812)452-4786 



ANALYTICAL REQUEST 



NUMBER OF ~7// COMMENTS CONTAINERS 



4- itv" co,::/ fgo"' 
\ ~ ~.atr" 



\ / 9g_ tl,,._L 



I 
( 8?.o 



I-/.,(,"- Lo,,_d s:&o 
I ti 8{.o 



(f-~A. !..a/ f.). tJ 



\ 
fr f!i.o 



\ I( tt>4.0 



.M . .JloJ J>f.o 



I It f'b.0 



It 'i?f..O 



' 
Lo 0 /c)e:,/ 'ffS .o 



I( <fJt..co 
j_ I I Cr<1.0 



~ -)ti·,9~3c>o Reagent Information: 
DATE/Tl~ Chemical: Lot#: 



1 p,q. 
DATE/TIME DATE/TIME 



DATE/TIME DATE/TIME 



DATE/TIME 











**SEND A COPY OF ALL RESULTS TO LYNNE WILSON - lwllson@aqsllc.net ** 



SAMPLE LOG 



Air ouantv services AND CHAIN OF CUSTODY 



PROJECT#: {ff 6 7IJ-((-c}cJ( RESULTS TAT: Standard /Expedite I Rush I other: 



RUN CONTENTS COLLECTION 
SAMPLE IDENTIFICATION 



NUMBER 
SAMPLE LOCATION (INCLUDE FILTER# IF APPLICABLE) DATE 



rt/670-16 /6 /t/;?(!,,·UJ D, H~ -- (o,...kr,.5t:/-l<M:: <!,-)l-t1 



(tf{?IJ -l 7 /7 \ \ I/ 



- (g ( q, l 
\ ;/ 



·-(4 I °I / <Z ·,})-(Cj 



·-J-o )-o I // 



-J-{ J- r \ I( 



-J_;;_ J-} l fl 



~;;3 .:}_3 I \ ti 
,-.::>-11 :JJ-( ~·-;)3-(1 
-.) -r }7 I I { I 



->{ J-£ ( I 



~,). 7 J,7 I f-U4q 



-,)~ .J.-5 {( 



-J?f }-1 4-!J,fj,-- l/.)_ D;: 11-_.j) ~ /2,.,_5c q 



- / 



'_Jq_ ceb LJ ~ 511'L 'S ,J (-1-f/@<POO ~'~ ~uh L,4_.,. 5'/K_ 
. -- ... -· -· . ·- .. ·-. -· 



RECEIVED BY: (PRINTED and INITIALS) DATE /TIME RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) DATE/TIME RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) DATE/TIME RELINQUISHED BY: (PRINTED and INITIALS) 



RECEIVED BY: (PRINTED and INITIALS) DATE/TIME 



AQS-ST ·02-F5-REV5 



Air Quality Services, LLC 



425 Main Street Evansville, Indiana 47708 
Phone: (812)452-4785 Fax: (812)452-4786 



ANALYTICAL REQUEST I 
NUMBER OF 1ft7 // COMMENTS CONTAINERS 



!L \ La,:vl4l') t;;--.o"'-



\ \ /4,,f>l,. 



\ \ 8'/.0 ! 



I I t;q_o 



I I 



f:r(V 



I (t;J.o 
I \ @.o 



) 3130 



\ J gq.O 



87.0 
\ 



j 1o.O 



I I S:,./,.....~ 



) C/tJ.o i 



2- I G:,,_,&.) q7J) I 



g/~ //ta.J 
I 



Reagent Information: 
Chemical: I Lot#: 
-- X -.2Jl4 



DATE/TIME 



DATE/TIME 



DATE/TIME 



'.LD 



I 











APPENDIXE 



FACILITY DATA 











UNIT2 FLSCFH 2 
UNIT2 UNIT2 UNIT2 UNIT2 



Date/Time 
Value 



HEATIN 2 LOADMW 2 SBSDNSTY SBSINACT 
Value Value Value Value 



08/19/2019 13:00 45412248.1 2724.7 253 10.53 99.63 
08/19/2019 13:01 45398128.6 2723.9 254 10.53 99.66 
08/19/2019 13:02 45383438.5 2723 253 10.53 99.45 
08/19/2019 13:03 45321747.9 2719.3 252 10.55 99.44 
08/19/2019 13:04 45203506.6 2712.2 253 10.55 99.52 
08/19/2019 13:05 45100782.2 2681 253 10.54 99.38 
08/19/2019 13:06 45034658.5 2727.1 252 10.54 99.54 
08/19/2019 13:07 45127594.3 2732.8 252 10.54 99.46 
08/19/2019 13:08 45317616.8 2693.9 254 10.54 99.6 
08/19/2019 13:09 45505156.9 2730.3 254 10.54 99.53 
08/19/2019 13:10 45633891.6 2788.7 253 10.54 99.53 
08/19/2019 13:11 45526403.5 2731.6 252 10.54 99.43 
08/19/2019 13:12 45267054.6 2665.7 253 10.55 99.5 
08/19/2019 13:13 45118710.3 2682.1 254 10.55 99.38 
08/19/2019 13;14 45143211.2 2733.7 254 10.55 99.61 
08/19/2019 13:15 45290574.6 2742.6 254 10.55 99.47 
08/19/2019 13:16 45406278.6 2724.4 252 10.55 99.49 
08/19/2019 13:17 45414673.7 2750.1 254 10.55 99.49 
08/19/2019 13:18 45344074.5 2695.4 254 10.55 99.47 
08/19/2019 13:19 45266788.1 2741.2 253 10.55 99.45 
08/19/2019 13:20 45258496.7 2740.6 253 10.56 99.3 
08/19/2019 13:21 45283017.3 2691.8 254 10.55 99.4 
08/19/2019 13:22 45306131.6 2743.5 253 10.56 99.48 
08/19/2019 13:23 45260494.4 2740.7 253 10.56 99.44 
08/19/2019 13:24 45189154.2 2711.3 253 10.56 99.28 
08/19/2019 13:25 45183569.9 2711 254 10.56 99.48 
08/19/2019 13:26 45223163.1 2713.4 255 10.56 99.29 
08/19/2019 13:27 45268568.6 2741.3 254 10.56 99.46 
08/19/2019 13:28 45263756.2 2741 253 10.56 99.3 
08/19/2019 13:29 45212762.5 2712.8 254 10.56 99.38 
08/19/2019 13:30 45190358.1 2686.3 254 10.56 99.45 
Run 7 Average 45,285,677.8 2,721.2 253.3 10.5 99.5 



08/19/2019 14:46 45116711.1 2682 254 10.63 78.84 
08/19/2019 14:47 45218105.2 2713.1 254 10.63 78.68 
08/19/2019 14:48 45205200.1 2687.2 254 10.63 78.65 
08/19/2019 14:49 45179146.9 2685.6 254 10.63 78.56 
08/19/2019 14:50 45161208.7 2684.6 254 10.63 78.51 
08/19/2019 14:51 45110687.6 2681.6 254 10.64 78.38 
08/19/2019 14:52 45106081.4 2681.3 254 10.64 78.59 
08/19/2019 14:53 45129721.2 2682.7 254 10.64 78.41 
08/19/2019 14:54 45163634.8 2684.7 253 10.64 78.27 
08/19/2019 14:55 45236915.7 2689.1 253 10.64 78.61 
08/19/2019 14:56 45354444.5 2670.8 253 10.64 78.59 
08/19/2019 14:57 45515241.1 2730.9 254 10.64 78.16 
08/19/2019 14:58 45592996.8 2710.3 254 10.64 78.76 
08/19/2019 14:59 45642790.2 2687.9 253 10.64 78.18 
08/19/2019 15:00 45713065.6 2717.4 254 10.64 78.73 
08/19/2019 15:01 45695880.7 2691 253 10.64 77.47 
08/19/2019 15:02 45587433.7 2709.9 253 10.65 77.6 
08/19/2019 15:03 45437837.2 2650.6 254 10.65 77.07 











UNIT2 FLSCFH 2 
UNIT2 UNIT2 UNIT2 UNIT2 



Date/Time HEATIN 2 LOADMW 2 SBSDNSTY SBSINACT 
Value 



Value Value Value Value 



08/19/2019 15:04 45253157.5 2690 255 10.65 77.6 
08/19/2019 15:05 45149683.3 2683.9 254 10.65 76.91 
08/19/2019 15:06 45201136.6 2712.1 253 10.65 77.19 
08/19/2019 15:07 45276980.7 2666.3 254 10.65 77.5 
08/19/2019 15:08 45239061 2689.2 254 10.65 81.85 
08/19/2019 15:09 45203480.3 2687.1 253 10.65 82.07 
08/19/2019 15:10 45311952.2 2693.5 254 10.65 82.13 
08/19/2019 15:11 45465497.9 2652.l 253 10.65 82.33 
08/19/2019 15:12 45478426.4 2728.7 254 10.65 81.73 
08/19/2019 15:13 45452133.5 2676.6 254 10.65 82.46 
08/19/2019 15:14 45454767.9 2676.8 253 10.65 82.32 
08/19/2019 15:15 45391081.7 2698.2 253 10.66 81.94 
08/19/2019 15:16 45297841.3 2667.5 253 10.66 82.33 
Run 8 Average 45,333,622.7 2,689.1 253.6 10.6 79.3 



08/19/2019 15:40 45319595.1 2668.8 254 10.67 80.78 
08/19/2019 15:41 45131393.5 2657.7 254 10.66 80.43 
08/19/2019 15:42 44955498.3 2697.3 254 10.66 80.55 
08/19/2019 15:43 44924045.1 2695.4 253 10.65 80.45 
08/19/2019 15:44 45039322.6 2677.3 254 10.65 80.62 
08/19/2019 15:45 45173966.7 2685.3 254 10.64 79.1 
08/19/2019 15:46 45306796.7 2718.4 254 10.63 77.13 
08/19/2019 15:47 45448417.8 2726.9 253 10.63 76.52 
08/19/2019 15:48 45586138.2 2709.8 254 10.62 76.53 
08/19/2019 15:49 45688436.6 2715.9 253 10.6 76.34 
08/19/2019 15:50 45702192.3 2716.7 254 10.59 76.45 
08/19/2019 15:51 45675944.6 2664.4 254 10.58 76.38 
08/19/2019 15:52 45564284.6 2683.2 253 10.57 76.52 
08/19/2019 15:53 45528499.5 2731.7 255 10.56 76.52 
08/19/2019 15:54 45573901.3 2683.8 255 10.55 76.7 
08/19/2019 15:55 45563656.8 2708.5 254 10.54 76.84 
08/19/2019 15:56 45489059.2 2704.1 254 10.52 76.75 
08/19/2019 15:57 45353086.8 2645.6 255 10.52 77.02 
08/19/2019 15:58 45255213.7 2665 255 10.51 77.44 
08/19/2019 15:59 45252656.3 2690 254 10.51 80.97 
08/19/2019 16:00 45268940.9 2716.1 255 10.51 79.96 
08/19/2019 16:01 45214163.7 2687.7 255 10.5 82.31 
08/19/2019 16:02 45205775 2687.2 253 10.5 82.24 
08/19/2019 16:03 45258666.3 2690.4 252 10.51 81.96 
08/19/2019 16:04 45259552.6 2665.3 255 10.5 81.79 
08/19/2019 16:05 45287771.1 2692.l 255 10.5 81.88 
08/19/2019 16:06 45380728.4 2748.1 254 10.5 81.99 
08/19/2019 16:07 45498455.7 2729.9 254 10.5 81.73 
08/19/2019 16:08 45654503.6 2688.6 254 10.5 81.9 
08/19/2019 16:09 45690510.1 2690.7 254 10.5 81.81 
08/19/2019 16:10 45550939.8 2682.4 254 10.5 81.97 
Run 9 Average 45,380,713.3 2,694.3 254.0 10.6 79.3 



08/20/2019 16:04 41804938.6 2229.6 204 10.59 77.9 
08/20/2019 16:05 41903158 2258.1 205 10.59 79.42 
08/20/2019 16:06 41967205.3 2238.2 204 10.59 80.79 











UNIT2 FLSCFH 2 
UNIT2 UNIT2 UNIT2 UNIT2 



Date/Time 
Value 



HEATIN 2 LOADMW 2 SBSDNSTY SBSINACT 
Value Value Value Value 



08/20/2019 16:07 41972714.7 2285.2 204 10.59 80.65 
08/20/2019 16:08 41929343.l 2189.6 205 10.6 80.73 
08/20/2019 16:09 41885430.4 2233.9 204 10.59 80.78 
08/20/2019 16:10 41871622.2 2233.2 204 10.6 80.86 
08/20/2019 16:11 41874073.2 2186.8 203 10.6 81.11 
08/20/2019 16:12 41856598.9 2209.l 203 10.6 81.34 
08/20/2019 16:13 41888667.1 2210.8 204 10.6 81.49 
08/20/2019 16:14 42019121.3 2241 204 10.6 81.49 
08/20/2019 16:15 42116210.2 2222.8 204 10.6 81.65 
08/20/2019 16:16 42034268.3 2241.8 204 10.6 81.51 
08/20/2019 16:17 41871843.6 2186.6 204 10.6 81.33 
08/20/2019 16:18 41806275.4 2229.7 203 10.6 81.42 
08/20/2019 16:19 41870270.3 2209.8 203 10.6 80.2 
08/20/2019 16:20 41975195.4 2215.3 203 10.6 82.08 
08/20/2019 16:21 42075756.2 2244.1 204 10.6 80.98 
08/20/2019 16:22 42143570 2224.3 203 10.61 80.97 
08/20/2019 16:23 42108923.9 2222.4 202 10.6 81.1 
08/20/2019 16:24 42036950.8 2218.6 203 10.6 80.83 
08/20/2019 16:25 42016498 2217.5 203 10.61 80.82 
08/20/2019 16:26 42122763.8 2223.2 203 10.61 79.73 
0.8/20/2019 16:27 42310203.2 2233 203 10.61 79.75 
08/20/2019 16:28 42346247.9 2234.9 203 10.61 79.73 
08/20/2019 16:29 42162673.9 2225.3 203 10.61 79.21 
08/20/2019 16:30 41999918.5 2170 203 10.61 79.32 
08/20/2019 16:31 41997234.1 2216.5 203 10.61 79.4 
08/20/2019 16:32 42077053.7 2220.7 203 10.62 79.49 
08/20/2019 16:33 42080773.6 2220.9 203 10.62 79.78 
08/20/2019 16:34 42007160 2217 203 10.62 79.72 
Run 10 Average 42,004,279.5 2,222.9 203.5 10.6 80.5 



08/20/2019 17:35 41579055.8 2079 203 10.56 59.82 
08/20/2019 17:36 41585062.8 323.4 202 10.56 59.94 
08/20/2019 17:37 41983824.4 1726 202 10.56 60.19 
08/20/2019 17:38 42231143.6 2205.4 202 10.57 59.97 
08/20/2019 17:39 42207130.2 2251 202 10.57 59.84 
08/20/2019 17:40 42223237.7 2205 203 10.57 59.87 
08/20/2019 17:41 42181037.8 2226.2 204 10.57 59.91 
08/20/2019 17:42 42092797.2 2221.6 203 10.57 59.98 
08/20/2019 17:43 41981644.4 2239 203 10.57 59.83 
08/20/2019 17:44 41833163.6 2184.6 203 10.57 59.89 
08/20/2019 17:45 41771985.4 2204.6 203 10.57 59.93 
08/20/2019 17:46 41840983 2208.3 202 10.57 59.69 
08/20/2019 17:47 41945477.5 2213.8 202 10.57 59.78 
08/20/2019 17:48 42031557.3 2195 202 10.57 59.77 
08/20/2019 17:49 42068618.8 2220.3 202 10.57 59.66 
08/20/2019 17:50 42111981.8 2246 203 10.58 59.79 
08/20/2019 17:51 42129089.7 2200.1 202 10.57 59.75 
08/20/2019 17:52 42051393.9 2242.7 204 10.58 59.61 
08/20/201917:53 42012432.7 2194 203 10.58 59.69 
08/20/2019 17:54 42004186.6 2240.2 204 10.58 59.61 
08/20/2019 17:55 41933885.4 2189.9 202 10.58 59.48 











UNIT2 FLSCFH 2 
UNIT2 UNIT2 UNIT2 UNIT2 



Date/Time HEATIN 2 LOADMW 2 SBSDNSTY SBSINACT 
Value 



Value Value Value Value 



08/20/2019 17:56 41817402.3 2207 203 10.57 59.54 
08/20/2019 17:57 41817403.8 2160.5 201 10.57 59.44 
08/20/2019 17:58 41994042.6 2239.7 203 10.57 59.58 
08/20/2019 17:59 42223148.1 2205 203 10.57 59.46 
08/20/2019 18:00 42322282.4 2257.2 202 10.56 59.42 
08/20/2019 18:01 42181199.9 2226.2 203 10.56 59.62 
08/20/2019 18:02 41951179.4 2167.5 203 10.56 59.45 
08/20/2019 18:03 41868519.3 2209.8 202 10.56 59.49 
08/20/2019 18;04 41912739.6 2235.4 202 10.55 58.9 
08/20/2019 18:05 41916446.5 2188.9 201 10.55 58.63 
Run 11 Average 41,993,679.1 2,132.7 202.5 10.6 59.7 



08/20/2019 18:30 41817601.2 2230.3 202 10.52 60.19 
08/20/2019 18:31 41888312.5 2187.5 202 10.51 60.03 
08/20/2019 18:32 41857254.7 2209.1 203 10.52 59.86 
08/20/2019 18:33 41869160.3 2209.8 202 10.51 59.81 
08/20/2019 18:34 41868858.1 2209.8 203 10.51 59.79 
08/20/2019 18:35 41934831 2189.9 203 10.52 59.73 
08/20/2019 18:36 41950355.7 2214 203 10.52 59.26 
08/20/2019 18:37 41788753.6 2228.7 203 10.52 59.1 
08/20/2019 18:38 41568443.6 2193.9 202 10.52 59.33 
08/20/2019 18:39 41483781.3 2166.4 203 10.52 59.49 
08/20/2019 18:40 41564251.3 2193.7 202 10.52 59.47 
08/20/2019 18:41 41690421.2 2200.3 202 10.52 59.56 
08/20/2019 18:42 41789740.4 2182.4 203 10.52 59.35 
08/20/2019 18:43 41898349.5 2211.3 202 10.52 59.21 
08/20/2019 18:44 41958578.7 2237.8 202 10.52 59.02 
08/20/2019 18:45 41910819.8 2188.7 203 10.53 59.23 
08/20/2019 18:46 41820592.6 2207.2 203 10.53 59.32 
08/20/2019 18:47 41806191.7 2183.2 203 10.53 59.29 
08/20/2019 18:48 41828344.8 2230.8 202 10.53 59.21 
08/20/2019 18:49 41760930.7 2204.1 202 10.53 59.2 
08/20/2019 18:50 41648858.3 2151.9 203 10.52 59.44 
08/20/2019 18:51 41688706.2 2177.1 203 10.53 59.95 
08/20/2019 18:52 41843312.8 2208.4 203 10.53 59.76 
08/20/2019 18:53 41733785.7 2202.6 202 10.53 59.21 
08/20/2019 18:54 41574739.5 2194.2 202 10.53 59.21 
08/20/2019 18:55 41648173.4 2175 203 10.53 59.28 
08/20/2019 18:56 41800149.5 2206.1 202 10.53 59.09 
08/20/2019 18:57 41907491.3 2211.8 203 10.53 59.24 
08/20/2019 18:58 41936880.1 2213.3 203 10.53 59.19 
08/20/2019. 18:59 41877741.3 2210.2 203 10.54 59.23 
08/20/2019 19:00 41765442.9 2204.3 202 10.53 59.16 
Run 12 Average 41,789,705.0 2,201.1 202.5 10.5 59.4 











APPENDIXF 



QUALITY ASSURANCE/ QUALITY CONTROL 











Thermocouple(s) Calibration-Approved Alternate Method (ALT-011) 



In EPA Method 2, EPA recommended the use of an extrapolation technique for a 
simplified, post-test, thermocouple calibration procedure using a two point calibration: 
(1) ice bath and (2) boiling water. Because of the inherent accuracy and precision of the 
thermocouple within ±1.3°F in the range of -32°F to 2500°F, the two-point post-test 
calibration procedure may be replaced with a single-point check. A single-point 
calibration procedure that checks the operation of a thermocouple system within ±1.0 
percent of the absolute measured temperature is all that is necessary to check the system 
for the presence of disconnected wire junctions, other loose connections, or a potential 
miscalibrated emf readout. A system that performs accurately at one temperature is 
expected to behave similarly at other temperatures. Therefore, an alternative to the 
Method 2, two-point, thermocouple calibration can be used and the procedure is as 
follows: 



After each test run series, the accuracy (and, hence, the calibration) of each thermocouple 
system at ambient temperature, or any other temperature, is checked within the range 
specified by the manufacture, using a reference thermometer ( either ASTM reference 
thermometer or a thermometer that has been calibrated against an ASTM reference 
thermometer). The temperatures of the thermocouple and reference thermometers shall 
agree to within ±2°F. Results of the thermocouple calibration(s) are shown on the 
"Temperature Sensor Calibration Data Form". 











Equipment 
Date 



Name 



Probe 8/15/19 
Probe 
Probe 
Probe 
Probe 
Probe 



Meter In 8/14/2019 
Meter Out 
Meter In 



Meter Out 
Meter In 



Meter Out 



Sample Head 8/13/19 
Sample Head 
Sample Head 
Sample Head 



In Line Thermo 
In Line Thermo 
In Line Thermo 
In Line Thermo 



a Allowable tolerance 1.0% 



TEMPERATURE SENSOR CALIBRATION DATA FORM 
(ALT-011) 



Air Quality ServicE 
425 Main Stree 



Evansville, Indiana . 
Phone: (812)452-~ 



Fax: (812)452-47 



CALIBRATOR: DLO 



Identification 
Reference Thermocouple Temperature Continuity 



Temperature 
Thermometer Potentiometer 'Difference.a Check 



Number 
Temperature,°F Temperature,°F Absolute R,% Yes/No Absolute °F 



8A-4B 69 69 0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 



1534 
70 70 0.0% y 0 
70 70 0.0% y 0 



0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 



UMA-5 71 71 0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 



0.0% y 0 
0.0% y 0 
0.0% 
0.0% 



ACCEPT 



"A single-point calibration procedure that checks the operation of a thermocouple system within plus or minus 1.0% of the absolute 
measured temperature is all that is necessary to check the system for the presence of a disconnected wire junctions, other loose 
connections, or a potential miscalibrated emf readout. A system that performs accurately at one temperature is expected to behave 
similarly at other temperatures." 



AQS-Q-05-F7-REV2 











Equipment 
Date 



Name 



Probe 10/3/19 
Probe 
Probe 
Probe 
Probe 
Probe 



Meter In 
9/30/19 



Meter Out 
Meter In 



Meter Out 
Meter In 



Meter Out 



Sample Head 9/30/19 
Sample Head 
Sample Head 
Sample Head 



In Line Thermo 
In Line Thermo 
In Line Thermo 
In Line Thermo 



a Allowable tolerance 1.0% 



TEMPERATURE SENSOR CALIBRATION DATA FORM 
(ALT-011) 



Air Quality ServicE 
425 Main Stree 



Evansville, Indiana · 
Phone: (812)452-~ 



Fax: (812)452-47 



CALIBRATOR: DLO 



Identification 
Reference Thermocouple Temperature Continuity 



Temperature 
Thermometer Potentiometer 'Difference.a Check 



Number 
Temperature,°F Temperature,°F Absolute R,% Yes/No Absolute °F 



8A-4B 72 72 0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 



1534 
73 75 0.4% y -2 
73 75 0.4% y -2 



0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 



UMA-5 73 73 0.0% y 0 
0.0% y 0 
0.0% y 0 
0.0% y 0 



0.0% y 0 
0.0% y 0 
0.0% 
0.0% 



ACCEPT 



"A single-point calibration procedure that checks the operation of a thermocouple system within plus or minus 1.0% of the absolute 
measured temperature is all that is necessary to check the system for the presence of a disconnected wire junctions, other loose 
connections, or a potential miscalibrated emf readout. A system that performs accurately at one temperature is expected to behave 
similarly at other temperatures." 



AQS-Q-05-F7-REV2 











Pre-Test Meter Calibration - Critical Orifice Calibration 



The calibration set-up for the dry gas metering system using the calibrated critical 
orifices in lieu of the wet test meter is given in Section 16.2 of EPA Method 5. A 
minimum of three critical orifices were selected that are appropriately sized to cover the 
range of flow rates between 10 and 34 liters/min (0.35 and 1.2 cfm) or the expected 
operating range. Two of the critical orifices bracket the expected operating range. 
Before calibrating, the system was warmed up for a period of 15 minutes to equilibrate 
the temperature conditions through the DGM before a leak check of the system was 
conducted after determining that the meter box is leakless, the barometric pressure and 
temperatures of the inlet and outlet of the DGM were noted. A minimum volume of 0.14 
m3 



( 5 ft3
) was used at all orifice settings. All the data was recorded on a form similar to 



that presented in Figure 5-5 of EPA Method 5. The DGM calibration factor (y) and the 
orifice calibration factor (~H@) was calculated at each orifice setting. The average of the 
y values was used in the calculations. 



Post-Test Meter Calibration Check - Approved Alternative Method (AL T-009) 



Post-test meter calibrations were conducted on the dry gas meters after the test to check 
their accuracy against the original pretest calibration. Post-test meter calibrations to 
determine the Y qa were conducted on the dry gas meters to check their accuracy against 
the original pretest calibration. This post-test calibration was made using the alternative 
procedure defined by EPA as ALT-009. This procedure was performed on-site using the 
data collected for each of the test runs. It is preferred by EPA because it eliminates the 
questions about possible meter damage during transport after the emission test and, 
because the calibration data is available in the field immediately following the test, it 
eliminates the costly travel, remobilization, and scheduling of a retest should the meter 
fail the post-test calibration. Additionally, the metering system was subjected to the leak 
check procedure defined in Method 5 Item 5.6. A complete copy of EPA ALT-009 is 
available from EPA from the EPA website at http://wee.epa.gov/ttn/emc! 











METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES 



1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range. 



2) Record barometric pressure before and after calibration procedure. 



1:S-.. ·-11fl ~ 



3) Run at tested vacuum (from Orifice Calibration Report), for a period of time 



necessary to achieve a minimum total volume of 5 cubic feet. 



4) Record readings in outlined boxes below, other columns are automatically calculated. 



DATE: 8/8/19 



Initials: DLO 



K' 



FACTOR 



ORIFICE #I RUN # I (AVG) 



CJ' 3 



0.4363 



0.4363 



0.4363 



CJ' 3 



0.6264 



0.6264 



0.6264 



CJ' 3 



0.8397 



0.8397 



0.8397 



METER SERIAL#: 1534 



CRITICAL ORIFICE SET SERIAL#: 13635 



TESTED 



VACUUM DGM READINGS (FT') 



(in Hg) INITIAL 



20.0 317.0040 



20.5 322.687 



20.5 328.3830 



18.0 334.078 



18.0 342.259 



18.0 350.443 



16.0 358.629 



15.5 369.582 



15.5 380.539 



FINAL 



322.687 



328.383 



334.078 



342.259 



350.443 



358.629 



369.582 



380.539 



391.501 



NET(Vm) 



5.683 



5.696 



5.695 



8.181 



8.184 



8.186 



10.953 



10.957 



10.962 



USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: 



BAROMETRIC PRESSURE (in Hg): I 



TEMPERATURES"F 



AMBIENT DGMINLET DGMOUTLET 



INITIAL FINAL INITIAL FINAL 



73 72 73 72 73 



72 73 74 73 73 



73 74 75 73 74 



73 75 76 74 74 



73 76 77 74 75 



75 77 78 75 75 



73 78 80 75 75 



73 80 82 75 76 



75 82 82 76 76 



INITIAL 



29.48 



DGM 



AVG 



72.5 



73.25 



74 



74.75 



75.5 



76.25 



77 



78.25 



79 



I I 
FINAL 



29.48 



ELAPSED 



TIME(MIN) 



8 



10.00 



10.00 



10.00 



10.00 



10.00 



10.00 



10.00 



10.00 



10.00 



AVG (P .. ,) 



I 29.48 



~ 9 



9 



§ 9 



9 



§ 4 



4 



(1) 



Vm(STD) 



5.5656 



5.5703 



5.5615 



7.9981 



7.9898 



7.9806 



10.7029 



10.6820 



10.6720 



IF Y VARIATION EXCEEDS 2.00%, 



ORIFICE SHOULD BE RECALIBRATED 



1 
y (2) 



V"(STD) 



(3) 



y VARIATION(%) I 6.H@ 



5.5728 



5.5781 



5.5728 



AVG= 



8.0010 



8.0010 



7.9860 



AVG= 



10.7254 



10.7254 



10.7053 



1.0013 



1.0014 



1.0020 



1.0016 



1.0004 



1.0014 



1.0007 



1.0008 



1.0021 



1.0041 



1.0031 



AVG= 1.0031 



1.5964 



1.5735 



1.5742 



-0.03 



1.6322 



1.6299 



1.6337 



-0.10 



1.6246 



1.6208 



1.6246 



0.13 



The following equations are used to calculate the standard volumes of air passed through the DGM, V m (std), and the critical orifice, 
V ~ (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = I 1.0018 



(1) Vm (std)= 



(2) V., (std)= 



(3) Y= 



K, V m Pba, + (6.H/13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions 
K, = 17.64 'R/in. Hg (English), 0.3858 'Kimm Hg (Metric) Tm 



P e 
K'~ 



Tm = Absolute DGM avg. temperature ('R - English, °K - Metric) 



= Volume of gas sample passed through the critical orifice, corrected to standard conditions 
T amb = Absolute ambient temperature (0R - English, °K - Metric} 



K' = Average K' factor from Critical Orifice Calibration 



V,J_stdJ = DGM calibration factor 



vm (std) 



AVERAGE 6.H.,, = 1.6122 



6.H@= 
( 



0.75 0 )
2 



6.H {Ym(std)) 



V.,(std) \ Vm 



AQS-Q-05-F3-REVO 











METHOD 5 CRITICAL ORIFICE CALIBRATION 



CRITICAL ORIFICE SET S/N:l 1363s 



REFERENCE ORY GAS METER 



February 12, 2018 SERIAL NUMBER: 163009.C2 



Environmental 
Supply Company, Inc. 



DATE:! I 
CALIBRATION FACTOR. Ye: 0.999 LEAK CHECK:! Passed J 



CRITICAL TESTED Barometric TEMPERATURES ~F 
Pressure per 



VACUUM VACUUM Orifice 



I 
OGM READINGS (FT1 



ORIFICE# RUN# pnHgJ QnHg) AVG(P119,) INITIAL I ANAL I NET(V.) 



AMBIENT DGM INLET 



INITIAL FINAL 



OGMOUTlET 



lfilTIAl ANAL 



0 1 ~:: IJ[J 109.544 115.968 6.424 



2 ~ 115.968 122.413 6.445 17.5 



70.3 73.9 73.9 I 74.o 73.9 



70.3 73.9 73.7 73.9 I 74.o 



0 1 F ~: I 18 I I 122.413 128.041 5.628 



2 I 18 I Jo.oo] I 128.041 133.669 5.628 



70.3 73.8 74.0 I 73.9 73.7 



70.3 73.7 73.6 73.9 I 74.o 



D 1 I 15 I~ I 



I I 0.000 



2 15 CJ I 0.000 0.000 E-------+-------------+------< 



G 1 ~5 I :: l 133.669 139.291 5.622 



2 I 15 ~ 139.291 144.911 5.620 



70.6 73.7 74.o I 74.o 73.7 



70.6 73.7 73.5 74.o I 74.o 



D Ef1 --J 
Coool_j 



0.000 



2 LL~-- c~ 0.000 E_=-_t I I ±3 
I/SING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: 
Calculate the S!andard volumes ol air pas.sod through the OGM and the c;itical orifices. and calculate the DGM ca~bratmn factor. Y, US1ng the 0Quations tn US EPA Me!hod 5, 
Section 16.2 3 3 (thaso &Quaf!Ons are programmed o~ Iha spreactshoot 1nctuded with aacil orifice se\) 



Critical Orifice Set number 1363s was calibrated in accordance with the Code of Federal Regulations, Title 40, Part 60, Appendix A, Method 5, Section 7.2 



OGM 



AVG 



73.93 



73.88 



73.85 



73.80 



0.00 



0.00 



73.85 



73.80 



0.00 



0.00 



~~~ cn/fJ--/;~ 



ELAPSED 



TIME (MIN) 



8 
/°~"~" 
, (rnHz()i 



K' FACTOR 



renglkh) 



I'(' FACTOR 



{metrie-liten.J 



~ ~ 0.8217 0.6828 



K' FACTOR 



tmetne..n, 



6.8281E-04 



6.8511E-04 ~J [~] 0.8245 0.6851 



- AVG~- FACTOR= I 0.8231 II 0.6840 II I 
~ ~ 0.6146 0.5107 5.1070E-04 



6.840E-04 



~ /z.17 / 0.6147 0.5107 5.1075E-04 



_ AVG K' FACTOR= I 0.6146 II 0.5107 II 5-107E-04 I 



~~ 
AVG K' FACTOR= I II " I 



~ ~09 0.4287 0.3563 3.5627E-04 



~ I 1.09 0.4286 0.3562 3.5618E-04 



--- AVG~R = I 0.4287 II 0.3562 II 3.562E-04 I 
r---=--:-1 f__J 
~J~ 



. AVG K' FACTOR= I II II I 
K' ;;; Critical orifice coefficient, 



[(ft3)(°R) 112))/((in.Hg)(min.)] - English Units 



[(liters){°K)112)]/{(mm Hg)(min.)] - Metric-Liters Units 



[(m3)(°K)112)]/[(mm Hg)(min_)] - Metric Units 



K' FACTOR 



VAR!ATION {"/•) 



-0.17 



0.17 



0.00 



0.00 



0.01 



-0.01 



Environmental Supply Co . Inc 70B E Club Blvd . Oumam, NC 27704 919-9SS..968B - www.environsupply com CQ.1363s xis 











Air Quality Services 



Alternative Method 5 Post-Test Calibration 
Approved Alternative Method (AL T-0009) 



Calculation utilizes the following: 



0.0319 = (29.92/528)(0.075)2 (in. Hg/ 0/R) cfm2 



29 = dry molecular wt. of air, lb/lb-mole 
13.6 = specific gravity of mercury 



G Total run time (minutes): 
Vm Total sample Volume (def): 



Tm Ave. Dry Gas Meter Temp(deg F): 



in Rankin= 



Pbar Barometric Pressure (in.Hg) 



DH@l Oriface meter calibration coeficient (in.H20) 



DHave Ave. Orifice meter differential (in.H20) 



Md dry molecular wt. of stack gas (lb/lb-mole) 



DH 112 Ave. Sq. Root DH (in. H20)1/2 
y Meter Box Correction Factor (gamma) 



Yqa = dry gas meter calibration check value 



Average 



Pass or Fail ( +/-) 5°/o 



r t:' 
!' =



qa V 
m 



8/20/2019 
Run 10 



30.0 
11.871 



99.07 



559.07 



29.80 



1.6122 



0.40 



30.2 



0.63 
1.0018 



Run 10 



0.9538 
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Run 11 
30.0 



11.914 



97.86 



557.86 



29.80 



1.6122 



0.40 



30.2 



0.63 
1.0018 



Run 11 



0.9493 



8/20/2019 
Run 12 



30.0 
11.783 



98.79 



558.79 



29.76 



1.6122 



0.40 



30.2 



0.63 
1.0018 



Run 12 



0.9613 



0.9548 



I -4.69°/o I Result: I Pass 
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BAROMETER 
CALIBRATION DATA SHEET 



DATE: 7/2/2019 TIME OF DAY: 9:30 -------



OPERATOR: DLO AMBIENT TEMP.: 70 



ST AND ARD: Wall Mount Mercury Barometer TOLERANCE: +/- 0.1 inches Hg 



BAROMETER 
BAROMETER STANDARD 



READING BAROMETER DIFFERENCE AS LEFT 
IDENTIFICATION 



(in Hg) READING (in Hg) 
B-07 29.60 29.56 -0.04 29.57 



AQS-Q-05-F5-REVO 
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DATE: 



BAROMETER 
CALIBRATION DATA SHEET 



9/30/2019 



Air Quality Services, LLC 
425 Main Street 



Evansville, Indiana 47708 
Phone: (812)452-4785 



Fax: (812)452-4786 



TIME OF DAY: 14:45 



OPERATOR: DLO AMBIENT TEMP.: 73 ------------ -------



ST AND ARD: Wall Mount Mercury Barometer TOLERANCE: +/- 0.1 inches Hg 



BAROMETER 
BAROMETER STANDARD 



IDENTIFICATION 
READING BAROMETER DIFFERENCE AS LEFT 



(in Hg) READING (in Hg) 
B-07 29.68 29.65 -0.03 29.68 



AQS-Q-05-F5-REVO 
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SECTION 1 



 



EXECUTIVE SUMMARY 



 



Air Quality Services, LLC (AQS) was retained by Southern Indiana Gas and Electric 



Company (SIGECO) to plan and conduct sulfuric acid mist (H2SO4) emissions testing at A. 



B. Brown Generating Station Unit #2 in November and December 2019.  This facility is 



located near Mt. Vernon, Indiana.  Testing procedures followed EPA Conditional Test 



Method 013 (CTM-013) for the determination of H2SO4. 



 



The purpose of this test was to demonstrate compliance with paragraphs 76D and 76E of the 



Consent Decree (Civil Action IP99-1691 C-M/F, as modified in March 2016) by developing 



a performance curve utilizing a total of nine (9) test runs – three (3) test runs at three (3) 



operating scenarios varying MW load and sodium based sorbent (SBS) injection rates.  



Accordingly, test runs were performed at low, mid, and high loads. 



 



This annual test program was originally performed in August, however, testing at low load 



did not yield favorable results for use in the performance curve.  Testing was repeated for 



each load following an outage and plant maintenance.   



 



Test results are summarized in Table 1.1. 



 



TABLE 1.1 



TEST RESULTS SUMMARY 



 



Test Parameter 



Volumetric 



Flow Rate 
Heat Input H2SO4 * 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu 



Low Load (157 MW) 30,499,068 1,695 12.62 0.007 



Mid Load (202 MW) 34,644,209 2,231 16.97 0.008 



High Load (255 MW) 38,542,557 2,696 27.97 0.010 



*Emission limit for Unit #2 is 0.010 lbs/mmBtu per the Consent Decree, Paragraph 76C. 
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SECTION 2 



 



INTRODUCTION 



 



AQS was retained by SIGECO to plan and conduct an emissions test program to determine 



the H2SO4 content of the exhaust gas from A. B. Brown Unit #2.  This boiler was burning 



coal during all test runs.  There were no adverse or unusual environmental conditions present 



during testing. 



 



The sampling was conducted using EPA Method 4 and CTM-013, which is referred to as the 



“controlled condensate method”, for determination of sulfuric acid vapor.  Stack gas flow 



rate measurements were determined by the facility’s continuous emissions monitoring system 



(CEMS).  Also, the boiler heat input values for each unit during each run, as determined by 



the certified CEMS, were recorded.  Testing was conducted on November 13 – 15 and 



December 9 – 14 and 18, 2019.   



 



Neal Stewart and Jacob Luker, of AQS, performed the sampling procedures and on-site 



analysis of the CTM-013 H2SO4 by barium-thorin titration.  Ms. Brandie Rucker, of 



SIGECO, coordinated the testing program and facility operations.  No regulators were 



present to observe this testing program. 



 



The contacts for this test program are: 



 



SIGECO: 



Ms. Angela Casbon-Scheller 



P.O. Box 209 



Evansville, IN 47702 



Phone: (812) 491-4787 



angela.casbon-scheller@centerpointenergy.com 



Air Quality Services, LLC: 



Mr. Dan Todd / Mr. Neal Stewart 



10441 Hedden Road 



Evansville, IN  47725 



Phone: (812) 452-4785 



Fax: (812) 452-4786 



dtodd@aqsllc.net / nstewart@aqsllc.net 
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AQS Project# 19794-11-001 and 19803-11-001 



SECTION 3 



 



SUMMARY OF TEST RESULTS 



 



Sulfuric acid mist concentrations were determined by utilizing the CTM-013 sampling 



approach.  The velocity measurements were derived by the certified flow monitor located on 



the stack, and the measured values were converted from standard cubic feet per hour to dry 



standard cubic feet per hour by utilizing calculated moisture content of the stack gas for each 



test run. 



 



Example calculations, data summaries, field data sheets, titration data, and plant data are 



contained in Appendices A, B, C, D, and E, respectively.  The relevant Quality 



Assurance/Quality Control documents and a copy of the testing notification are in 



Appendices F and G.  Appendix H contains the data associated with runs excluded from 



performance curve calculations. 



 



TABLE 3.1 



SAMPLING SUMMARY – LOW LOAD (157 MW) 



    December 10, 2019 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



3 00:48-01:18 30,774,338 1,702 10.91 0.006 123.0 



4 02:00-02:30 30,469,574 1,689 17.82 0.011 178.8 



5 03:08-03:38 30,253,294 1,696 9.15 0.005 178.2 



Average 30,499,068 1,695 12.62 0.007 160.0 



 



TABLE 3.2 



SAMPLING SUMMARY – MID LOAD (202 MW) 



   December 18, 2019 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



25 19:46-20:16 34,711,400 2,239 18.31 0.008 147.0 



26 20:55-21:25 34,840,485 2,210 17.68 0.008 147.0 



27 22:03-22:33 34,380,742 2,243 14.91 0.007 147.6 



Average 34,644,209 2,231 16.97 0.008 147.2 
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TABLE 3.3 



SAMPLING SUMMARY – HIGH LOAD (255 MW) 



    November 15, 2019 



Run Time 



Volumetric 



Flow Rate 
Heat Input 



H2SO4 



Emission Rate 



SBS 



Injection 



Rate 



dscf/hr mmBtu/hr lbs/hr lbs/mmBtu gal/hr 



6 10:11-10:41 38,555,847 2722 25.52 0.009 88.4 



7 11:34-12:04 38,573,111 2655 31.95 0.012 95.7 



8 13:10-13:40 38,498,712 2711 26.45 0.010 90.8 



Average 38,542,557 2696 27.97 0.010 91.6 
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SECTION 4 



 



SOURCE DESCRIPTION 



 



A. B. Brown is an electric generating station consisting of two coal-fired boilers and two 



natural gas-fired combustion turbines.  Units #1 and #2 are rated at 265 megawatts each.   



 



Unit #2 boiler exits through an SCR (for NOX reduction), an ESP (for particulate matter 



reduction), and FGDS (for SO2 reduction), then exhausts via stack 2.  In addition to 40 CFR 



75 specified CEM stack-mounted equipment (NOX, SO2, CO2, and gas flow), a PM-CEMS 



and a mercury (Hg) sorbent trap monitoring system have been installed on the Unit #2 stack.   



 



During the testing program, Unit #2 operated under varied conditions, detailed in Section 3.  



During this testing, the boiler fired on coal.   



 



 
 



FIGURE 4.1 



PROCESS FLOW DIAGRAM 
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SECTION 5 



 



SAMPLING AND ANALYTICAL PROCEDURES 



 



The sampling procedures used in this test program conform to the CTM-013 sampling 



approach, as stipulated in the Consent Decree.  The Test Method can be found at the 



Emission Measurement Center list of Conditional Test Methods: 



https://www.epa.gov/emc/emc-conditional-test-methods.   



 



Testing was conducted in accordance with the Compliance Test Protocol submitted to IDEM 



on May 24, 2019 and the test plan developed and submitted to EPA Region V on May 5, 



2017 with testing clarification via conference call with Mr. Ethan Chatfield and Mr. Ray 



Merrill on July 19, 2017.  Additional correspondence between SIGECO and EPA are 



included in Appendix G regarding the test schedule and plant maintenance. 



 



 



LOCATION OF MEASUREMENT SITES 



 



EPA Method 1, “Sample and Velocity Traverses for Stationary Sources”, was used to select 



representative measurement points at the test location.  Unit #2 is a vertical, circular stack 



with an inside diameter of 189.7 inches.  The testing location met the minimum requirements 



of one-half duct diameters upstream from the flow disturbance and two duct diameters 



downstream from the flow disturbance.  While the stack has four (4) test ports, located 90 



degrees apart around the circumference of the stack, a single extraction point at an insertion 



depth of 1.0 meter was used to obtain the samples.  A copy of the field worksheet is included 



in Appendix C. 



 



 



STACK GAS VOLUMETRIC FLOW RATE 



 



The volumetric flow rate was obtained from the stack mounted Teledyne Ultra Flow Model 



150 flow monitor (serial #1501581) with a range of 0 – 1,000 KSCF.  This flow monitor last 



passed an annual relative accuracy test audit in August 2019.   



 



 



STACK GAS MOISTURE CONTENT 



 



EPA Method 4, “Determination of Moisture Content in Stack Gases”, was employed at this 



test location.  Once the sampling train was completely assembled, a leak check was 



performed before the start of the test run.  Each of the impingers was weighed prior to use, 



then reweighed after the test run to quantify the moisture gained.  Following the leak check, 



the impingers were separated, moisture on the exterior was removed, and the impingers were 



reweighed to the nearest one-tenth gram.  The totaled differences between the initial and final 



weights represented the moisture content of the stack gas during each test run.   
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The theoretical maximum moisture content was also calculated utilizing the equation below 



with the actual data measured during each test run.  The calculated saturated value was 



compared to the actual measured value, and the lower of the two values was used in 



subsequent calculations. 
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Where: 



Bws(saturated) = Saturated moisture content, % 



Ts = Stack temperature, °F 



Ps = Stack pressure, in. Hg 



 



 



STACK GAS SULFURIC ACID MIST CONTENT 



 



National Council of the Paper Industry for Air and Stream Improvement, Inc. (NCASI) 



Method 8A, “Determination of Sulfuric Acid Vapor or Mist and Sulfur Dioxide Emissions 



from Kraft Recovery Furnaces”, is incorporated by EPA as CTM-013.  This “controlled 



condensate” methodology was utilized to collect the sulfuric acid samples.   



 



The sampling train is similar to the EPA Method 6 train, except that the impingers are not the 



midget type but larger, as in the EPA Method 8 train.  The impingers are preceded by a 



heated sampling probe, a heated quartz filter holder, and a heated H2SO4 condenser.  The 



analysis was by wet chemistry (barium-thorin titration) conducted on location.  The sampling 



and analytical methodologies were performed in accordance with the published procedures. 



 



The gas sample was extracted from a single sampling point at the selected flow rate of about 



0.3 cubic feet per minute.  AQS used a heated quartz-lined probe assembly connected to a 



quartz filter bell containing a quartz-fiber filter.  The stack gases passed through the filter 



before entering the controlled condensate condenser.  After the condenser, the gases passed 



through a flexible Teflon® line and into a series of impingers that were placed in an ice bath 



during the sampling process.   



 



When the sampling train was completely assembled, a leak check was performed before the 



start of the test run.  Stack gas volumes and sampling rates were controlled using a dry gas 



meter with calibrated orifice and a rotary vane vacuum pump.  Relevant temperatures (stack, 



probe, filter, condenser, impinger, and dry gas meter) were recorded at five-minute intervals 



during each 30-minute test run.   



 



Upon completion of each test run, the system was post-leak checked at a vacuum equal to or 



greater than that achieved during the sample test run.  Following the leak check, the impinger 



ice bath was drained.  The probe was disconnected, and the sample train was purged for 15 



minutes with clean ambient air. 
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After the purge, the impingers were separated, the moisture on the exterior was removed, and 



each impinger was reweighed to the nearest one-tenth gram for moisture determination (see 



“Stack Gas Moisture Content” above).   



 



The probe, quartz filter holder, and the temperature controlled condenser were rinsed 



separately in triplicate with deionized water.  The probe and filter holder wash were 



discarded. The condenser wash was collected and analyzed on-site for H2SO4 by barium-



thorin titration. 



 



 
 



FIGURE 5.1 



CTM-013 / METHOD 8A CONTROLLED CONDENSATE SYSTEM SCHEMATIC 
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SECTION 6 



 



QUALITY ASSURANCE / QUALITY CONTROL 



 



AQS’ stack testing policies and practices conform to ASTM D7036-04 “Standard Practice 



for Competence of Air Emission Testing Bodies” for emission testing programs affected by 



the requirements of 40 CFR 75.21(f), as performed on Part 72 sources and Part 75 sources.  



ASTM D7036-04 notwithstanding, it is our mission to be a trusted provider of air-related 



environmental services.  We aspire to exceed client expectations by imparting exceptional 



quality and value in meeting corporate needs and fulfilling regulatory requirements. 



 



The AQS Quality Objectives are: 



• to continually monitor and improve our ability to deliver the scope of services 



• to assign qualified test personnel to satisfy the needs of our clients 



• to comply with quality control procedures established in test methods, in the AQS 



Quality Manual, and by regulatory agencies that have jurisdiction over test programs 



• to prepare reports that clearly communicate test program results 



• to utilize recordkeeping systems that allow for data retrieval and reconstruction 



• to keep clients apprised of project progress and promptly respond to concerns 



 



All manual stack gas sampling equipment was calibrated before the test program in 



accordance with the procedures outlined in the Quality Assurance Handbook for Air 



Pollution Measurement Systems, Volume III, EPA-600/4-72-027B.  The stack gas sampling 



equipment calibrations that were performed in preparation for this project are summarized in 



Table 6.1.  Calibration data are included in Appendix F. 



 



TABLE 6.1 



FIELD EQUIPMENT CALIBRATION SUMMARY 



 



Field Equipment Calibrated Against Allowable Error 



Method 5 Dry Gas Meter Stainless Steel Critical Orifice Set 



Y + 0.02 Y 



ΔH @ + 0.15 



Post Test Y + 0.05 Y 



Thermocouple ASTM – 3F thermometer + 1.5% 



Condenser Thermometer ASTM – 3F thermometer + 2°F 



Dry Gas Thermometer ASTM – 3F thermometer + 5°F 



Barometer NBS Traceable Barometer + 0.1 in. Hg 
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any questions.
 
Sincerely,
Angie
 
 


From: Chatfield, Ethan <chatfield.ethan@epa.gov> 
Sent: Wednesday, August 24, 2022 4:24 PM
To: Casbon-Scheller, Angela <Angela.Casbon-Scheller@centerpointenergy.com>
Cc: Austin, Patrick <paustin@idem.IN.gov>; JOHNSON, JANUSZ <jjohnson@idem.in.gov>; McAuliffe,
Mary <mcauliffe.mary@epa.gov>; Arnie Rosenthal <arnold.rosenthal@usdoj.gov>; Frank, Nathan
<frank.nathan@epa.gov>
Subject: RE: [External Email] US EPA data request
 
Angie – Thanks for the update.  We appreciate your diligence and attention and find the September


6th deadline acceptable.
 
Sincerely,
  Ethan
 


From: Casbon-Scheller, Angela <Angela.Casbon-Scheller@centerpointenergy.com> 
Sent: Wednesday, August 24, 2022 2:04 PM
To: Chatfield, Ethan <chatfield.ethan@epa.gov>
Cc: Austin, Patrick <paustin@idem.IN.gov>; JOHNSON, JANUSZ <jjohnson@idem.in.gov>; McAuliffe,
Mary <mcauliffe.mary@epa.gov>; Arnie Rosenthal <arnold.rosenthal@usdoj.gov>; Frank, Nathan
<frank.nathan@epa.gov>
Subject: RE: [External Email] US EPA data request
 
Ethan,
 
We have been working on this data request and have gathered the data. We are now working on the
formatting, QA/QC, and adding requested reasons where applicable. We have determined that we
need more time to have this ready for transmittal and are requesting a due date of Tuesday,
September 6. Please advise as to whether this is acceptable.
 
Thank you,
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From: Chatfield, Ethan <chatfield.ethan@epa.gov> 
Sent: Thursday, August 11, 2022 5:03 PM
To: Casbon-Scheller, Angela <Angela.Casbon-Scheller@centerpointenergy.com>
Cc: Austin, Patrick <paustin@idem.IN.gov>; JOHNSON, JANUSZ <jjohnson@idem.in.gov>; McAuliffe,
Mary <mcauliffe.mary@epa.gov>; Arnie Rosenthal <arnold.rosenthal@usdoj.gov>; Frank, Nathan
<frank.nathan@epa.gov>
Subject: [External Email] US EPA data request
Importance: High
 


  EXTERNAL EMAIL  
| CAUTION: This message originated from outside CenterPoint Energy. Do not click on links,
open attachments, or enter data unless you recognize the sender, were expecting the content and
know it to be safe.


Angie –
 
Thanks for the recent email RE the semi-annual report and PM data.  We also request that you
provide a copy of the following information in an unlocked, Excel compatible spreadsheet for each
coal-fired unit at the Brown and Culley stations from January 1, 2019 to the date of this request (on
an hourly basis) per Section XVIII of the CD (Information Collection and Retention) and Paragraph 76F
of the Joint Stipulation to Modify Consent Decree to assist in our review:
 
(1) the date/hour;
(2) the average unit load (MWg);
(3) the reagent injection flow rate (gallons per hour or pounds per hour);
(4) reagent density or concentration; and
(5) the reagent used (including specific product name and specification).
 
For any periods during which reagent was not injected in accordance with the associated unit’s
Reagent Injection Compliance Curve developed in Paragraph 33 of the CD, please provide a reason.  If


possible, we kindly ask that you provide this data in the next 14 days or August 25th.  If more time is
needed, please let us know.
 
 
Many thanks,
 
Ethan Chatfield (he/him/his)
Environmental Engineer
U.S. Environmental Protection Agency  
Region 5 – Chicago
Air Enforcement and Compliance Assurance
P: (312) 886-5112
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***** This email is from an external sender outside of the CenterPoint Energy network.  Be cautious
about clicking links or opening attachments from unknown sources. *****





